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Description

This invention relates to derivatives of acrylic acid useful in agriculture (especially as fungicides but also
as plant growth regulators and insecticides), to processes for preparing them, to agricultural (especially fun-
gicidal) compositions containing them, and to methods of using them to combat fungi (especially fungal infec-
tions in plants), to control or kill insect pests and to regulate plant growth.

The invention provides a compound having the formula (1) :

W

1
X ?OZR
C
\
¥ TSy (1)
3.2
SR

z o

and stereoisomers thereof, wherein R and R2 are both methyl ; W, X, Y and Z, which are the same or different,
are hydrogen, halogen (fluorine, chlorine, bromine or iodine), hydroxy, optionally substituted alkyl, optionally
substituted cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aralkyl, optionally substi-
tuted aryloxyalkyl, optionally substituted alkenyl, optionally substituted aryl, optionally substituted alkynyl,
optionally substituted amino, optionally substituted arylazo, optionally substituted heteroarylalkyl, optionally
substituted heteroaryloxyalkyl, optionally substituted acylamino, nitro, cyano, -OR3, -SR?, -CO,R¢#, -CONR®RS,
-CORY7, -CR8=NR¢, -N=CR19R", -SOR2 or -SO,R3, or any two of W, X, Y and Z in adjacent positions on the
phenyl ring, optionally join to form an optionally substituted fused ring, either aromatic or aliphatic, optionally
containing one or more heteroatoms ; R3 is optionally substituted alkyl or cycloalkyl optionally containing a he-
tero-atom in the cycloalkyl ring, optionally substituted alkenyl, optionally substituted aryl, optionally substituted
aralkyl, optionally substituted acyl, or optionally substituted heteroaryl ; R%, RS, R%, R7, R8, R10 and R, which
are the same or different, are hydrogen or optionally substituted alkyl, optionally substituted cycloalkyl,
optionally substituted cycloalkylalkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heteroaryl, or optionally substituted aralky! ; and R®, R'2 and R'3 are
optionally substituted aryl or optionally substituted heteroaryl.

The compounds of the invention contain at least one carbon-carbon double bond, and are sometimes
obtained in the form of mixtures of geometric isomers. However, these mixtures can be separated into individual
isomers, and this invention embraces such isomers, and mixtures thereof in all proportions including those
which consist substantially of the (Z)-isomer and those which consist substantially of the (E)-isomer.

The individual isomers which result from the unsymmetrically substituted double bond of the acrylate group
are identified by the commonly used terms "E" and "Z". These terms are defined according to the Cahn-Ing-
old-Prelog system which is fully described in the literature (see, for example, J March, "Advanced Organic
Chemistry” 3rd edition, Wiley-Interscience, Page 109 et seq).

The use hereinafter of the formula :

1
CO,R

|

—— C=CH

3

SR2

signifies a separable mixture of both geometric isomers about the acrylate double bond, ie
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co,rt co,rY

C and C
C——H Cc — SR?
Sr? 11

In the compounds of formula (1), alkyl groups and the alkyl moiety of alkoxy groups can be in the form of
straight or branched chains and preferably contain 1to 6 carbon atoms, more preferably 1 to 4 carbon atoms.
Examples are methyl, ethyl, propyl (n- and iso-propyl) and butyl (n-, sec- iso- and tert-butyl). Optional sub-
stituents of alkyl include hydroxy, halogen (especially chlorine or fluorine), and alkoxycarbonyl. Trifluoromethyl
is an optionally substituted alkyl group of particular interest.

Cycloalkyl, which is preferably C3 g cycloalkyl, includes cyclohexyl and cycloalkylalkyl, which is preferably
Cs.¢ cycloalkyl(Cy_s)alkyl, includes cyclopropylethyl. An example of a cycloalkyl group containing a hetero-atom
is tetrahydropyranyl.

Aralkyl includes, particularly, phenylalkyl (especially benzyl, phenylethyl, phenyipropyl, phenylbutyl or
phenylhexyl) in which the alkyl moiety may carry other substituents such as hydroxy and the aryl moiety may
be substituted with, for example, one or more of the following ; halogen, hydroxy, Cy4 alkyl (especially methyl
and ethyl), C,_4 alkoxy (especially methoxy), halo(Cs_y) alkyl (especially trifluoromethyl), halo(Cs.g)alkoxy
(especially triflucromethoxy), Cy_4 alkylthio (especially methylthio), C;.4 alkoxy(C1_4)alkyl, Cs g cycloalkyl, Cs ¢
cycloalkyl(C4_4)alkyl, aryl (especially phenyl), aryloxy (especially phenyloxy), aryl(C,_s)alkyl (especially benzyi,
phenylethyl and phenyl n-propyl), aryl(Ci4)alkoxy (especially benzyloxy), aryloxy(Css)alkyl (especially
phenyloxymethyl), acyloxy (especially acetyloxy and benzoyloxy), cyano, thiocyanato, nitro, -NR'R", -NHCOR',
-NHCONR'R", -CONR'R", -COOR", -OSO,R’, -SO;R’, -COR’, -CR’=NR" or -N=CR'R" in which R’ and R" are
independently hydrogen, Cy_4 alkyl, C14 alkoxy, C44 alkylthio, C3 ¢ cycloalkyl, C3 ¢ cycloalkyl(Cs_4)alkyl, phenyl
or benzyl, the phenyl and benzyl groups being optionally substituted with halogen, Cy_4 alkyl or Cy_4 alkoxy.

Aryloxyalky! includes, in particular, phenoxyalky! (especially phenoxymethyl or phenoxyethyl) in which the

alkyl moiety may carry other substituents such as hydroxy and the aryl moiety may be substituted in the same
way as the aryl moiety in aralkyl above.
Alkeny! and alkynyl groups preferably contain 2 to 6 carbon atoms and, more preferably, 2 to 4 carbon atoms
in the form of straight or branched chains. Ethenyl, propenyl and butenyl are examples of alkenyl groups.
Optional substituents of alkenyl (especially of ethenyl) include aromatic and heteroaromatic groups (such as
phenyl, furyl, thienyl or pyridyl) which may themselves carry substituents such as those carried by the aryl moi-
ety in aralkyl above, particularly halogen (especially chlorine or fluorine). Further, the terminal carbon atom of
the alkenyl groups may form part of a 5- or 6-membered cycloalkyl group. Alkynyl includes ethynyl and is
optionally substituted by, for example, aryl which may itself be substituted in the same way as the aryl moiety
in aralkyl above.

Aryl is preferably phenyl ; heteroaryl includes heteroaromatic groups such as pyridinyl, pyrimidinyl, pyrazi-
nyl, pyridazinyl, 1,2,3-, 1,2,4-, and 1,3,5-triazinyl, 1,2,4,5-tetrazinyl, thienyl, quinolinyl, isoquinolinyl, quinoxali-
nyl and benzothiophenyl ; either may be substituted in the same way as the aryl moiety in aralkyl above.

Optionally substituted amino, acylamino and acyl include the groups -NR'R", -NHCOR’ and -COR!’ in which
R’ and R” are as defined above. Acyl includes, in particular, formyl, acetyl and benzoyl, and acylamino includes
benzoylamino and furoylamino optionally substituted by, for example, N-(C;_4)alkyl (especially N-methyl).

Arylazo is, for example, phenylazo in which the aryl moiety is optionally substituted in the same way as
the aryl moiety in aralkyl above and particularly by alkynyl, alkoxy (especially methoxy) or dialkylamino (espe-
cially dimethylamino). Heteroarylalkyl and heteroaryloxyalkyl mean alkyl (preferably C,.4 alkyl and espedcially
ethyl in the case of heteroarylalkyl and methyl in the case of heteroaryloxyalkyl) carrying a heteroaromatic sub-
stituent (linked by an oxygen atom in the case of heteroaryloxyalkyl) which includes pyridinyl, pyrimidinyl,
thienyl, furyl and pyrrolyl. The heteroaromatic moiety is optionally substituted in the same way as the aryl moiety
in aralky! above, and particularly by trifluoromethyl, halogen (especially fluorine, chlorine or bromine), nitro, C4.4
alkyl, C4_4 alkoxy, trifluoromethoxy and amino.

Whenever reference is made to an optionally substituted aryl or heteroaryl moiety, or optionally substituted
fused ring, optional substituents include those which can be present in the aryl moiety of aralkyl as described

3
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above.
In one particular aspect, the invention provides compounds having the formula (la) :

W
X ?02CH3
C: (Ia)
Y ~ gn
A SCH4

and stereoisomers thereof, wherein W, X, Y and Z, which are the same or different, are hydrogen, halogen
(especially fluorine or chlorine), Cs4 alkyl optionally substituted by hydroxy or C,4 alkoxycarbonyl, trif-
luoromethyl, phenyl(C1_s)alkyl, phenoxy(C;_s)alkyl, alkenyl (especially ethenyl, propeny! or butenyl) optionally
substituted by an aromatic or heteroaromatic group (such as phenyl, furyl, thienyl or pyridinyl) which itself is
optionally substituted with, for example, halogen (especially fluorine or chlorine) or in which the terminal carbon
atom of the alkenyl group forms part of a 5- or 6-membered cycloalkyl group, optionally substituted C,_4 alkynyl
(for example, phenylethynyl), optionally substituted aryl (especially phenyl), amino substituted by aryl or Cy_4
alkyl groups (such as phenyl or methyl), arylazo (especially phenylazo) optionally substituted by, for example,
Ci alkyl, Cy4 alkoxy (especially methoxy) or N,N-di(Cs4)alkylamino (especially N,N-dimethylamino)
acylamino (especially benzoylamino or furoylamino) optionally substituted by, for example, N-alkyl (such as
N-methyl), nitro, -SR3 or -OR?, in which R? is optionally substituted alkyl, optionally substituted aryl (especially
phenyl), optionally substituted heteroaryl, optionally substituted aralkyl, or acyl (for example benzoyl), -SOR'2
or-SO,R* in which R12 and R13 are aryl (for example phenyl), -CO,R# in which R4 is optionally substituted alkyl
(especially C4_4 alkyl, for example, tert-butyl), aryl (especially phenyl), C; ¢ cycloalkyl (especially cyclohexyl),
Cs.¢ cycloalkyl(Cy_s)alkyl or aryl(C4_s)alkyl, -COR? in which R is optionally substituted alkyl (especially methyl)

_or optionally substituted aryl (for example phenyl or methoxyphenyl), or any two of W, X, Y and Z, in adjacent

positions on the phenyl ring, join to form a fused ring (for example, a fused benzene, naphthalene or benzofuran
ring).

It is preferred that at least one of W, X, Y and Z is other than hydrogen and that it is in a position on the
phenyl ring orhto to the acrylate group.

It is further preferred that when more than one of W, X, Y and Z is other than hydrogen, the additional sub-
stituent or substituents are either single atoms or sterically small groups such as fluorine, chlorine, bromine,
hydroxy, methyl, methoxy, methylthio, trifluoromethyl, trifluoromethoxy, nitro, cyano, amino, methylamino,
dimethylamino, carboxy, acetyl and methoxycarbonyl.

In another aspect, the invention provides compounds having the formula (ib) :

CO,CHy
RO \ (Ib)

C\

Y CH

Z , iCH 3

wherein R is hydrogen, C,_ alkyl optionally substituted by C,_, alkylthio, phenylthio or phenyl, Cs_¢ cycloalkyl
(especially cyclohexyl), tetrahydropyranyl, C,_4 alkenyl (especially ethenyl, propenyl or phenylethenyl), phenyl
optionally substituted by one or more of halogen (fluorine, chlorine, bromine or iodine), hydroxy, C1_4 alkyl, C1_4
alkoxy (especially methoxy), trifluoromethoxy, phenoxy, nitro, amino, aryl(C,—)alkyl (especially benzyl), phenyl,
carboxy, a carboxylic acid ester (especially the methyl ester), cyano, Cs_ alkylcarbonylamino (especially
methylcarbonylamino), or methylenedioxy, naphthyl, pyridinyl or pyrimidinyl, in which the pyridinyl and pyrimi-
dinyl moieties are optionally substituted by halogen (especially fluorine, chlorine or bromine), trifluoromethyl,
nitro, C4 alkyl (especially methyl), C,_4 alkoxy (especially methoxy), trifluoromethoxy or amino ; and Y and Z,

4
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which are the same or different, are hydrogen, halogen (especially fluorine or chiorine), Cy4 alkyl (especially
methyl), C,4 alkoxy (especially methoxy), Cq_ alkylthio (especially methylthio), trifluoromethyl, nitro, N,N-
di(C4_s)alkylamino (especially N,N-dimethylamino), or Y and Z together form a methylenedioxy group.

In yet another aspect, the invention provides compounds having the formula (Ic) :

R CHy CH2 - CO2CH3

N

Z CH

SCH3

wherein R, Y and Z have the meanings given above in connection with the compounds of formula (Ib) except
that, in addition, R may be thienyl, furyl or pymolyl.
In a still further aspect the invention provides compounds having the formula (Id) :

ROCH,
$°2CH3
C§; _
Y CH (1d)

Z SCH3

wherein R, Y and Z have the meanings given above in connection with the compounds of formula (lc).
The invention is illustrated by the compounds listed in Tables | and Il which follow.
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Thus compound 60 is : - | A
N 2
C SCH
P 3
CH30,C e
Compound 61 is :
¢ s
CH
el
CH;0,C CH

Compound 62 is

(>

/

Compound 63 is

Compound 64 is :

\
/
\

CH302C CH



10

16

20

25

30

35

45

55

EP 0244 077 B1

Compound 65 is :

CgHg CO

,/,C§> ’/,SCH3

CH430,C CH

Compound 66 is

Compound 67 is :

o
o~
S

CH30,C CH

SCH 3

Compound 68 is :
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The invention is also illustrated by the compounds of the formula :

COZCH3
RO ]
N
Y cH

2

SCH4

in which R has any of the values of R given in Table Il and Y and Z are single atoms or sterically small groups
such as hydrogen (provided both are not hydrogen), fluorine, chlorine, bromine, hydroxy, methyl, methoxy,
methylthio, trifluoromethyl, trifluoromethoxy, nitro, cyano, amino, methylamino, dimethylamino, carboxy, acetyl
and methoxycarbonyl, Examples of substitution patterns are given below in Table Hll. The acrylate group may
have either the (E)- or the (£)-geometry in each case.
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TABLE III

3-F
4-F
5-F
6-F
3-c1
4-c1
5-C1
6-C1
3-CH,4
4-CH4
5-CHj
6~CH,
3-NO,,
4-No,
5-NO,
6-NO5
5-CFj
3-NO,
3-NO,
5-CH3S
4-CH30
4-(CHj) N

=B - I« s - J« -« o B« i o B« - B « o B« S« R« I« -« o]

H
5-C1
5-NO,
H
5-CH30
H

4, 5-methylenedioxy

Specific examples of compounds of the type shown in Table 1l are as follows :

39
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Compound R Y Z Melting Olefinic* | Isomer+
No. Point
5 (°c)
o 1 C6H5 3-C1 E
2 CgHg | 4-NO, | H E
3 Csﬁs 5-C1 H E
4 CgHsg 6-NO»> H E
15 5 CGHS 5—N02 B E
20 * Chemical shift of singlet from olefinic proton on beta-
(methylthio)acrylate group (ppm from tetramethylsilane).
Solvent CDClj
% + Geometry of beta-(methylthio)acrylate group.
The invention is further illustrated by the compounds of the formula
2 RCH,,C Co,C
2CH2 COCH3
| )
| N
7 CH
) 8 :
NS
~ SCH,

in which R has any of the values given for R in Table II. These compounds include compounds 50, 96 and 97
40 of Tablel.
The invention is still further illustrated by the compounds of the formula

ROCH;  COyCH3

ad &
A\
CH

SCH4

in which R has any of the values given for R in Table Il. These compounds include compounds 57-59, 71 and
83 of Table I.
The invention is yet further illustrated by the compounds in which the moieties
55
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RCH,CH,

ROCH»>

and

carry substituents Y and Z which have the same meanings as defined above in connection with the compounds
of Table I, including the combinations of meanings as defined in Table Il

TABLE IV : SELECTED PROTON NMR DATA

Table IV shows selected proton NMR data for certain compounds described in Table I. Chemical shifts are
measured in ppm from tetramethylsilane, and deuterochloroform was used as solvent throughout. The following

abbreviations are used :

ppm = parts per million
br = broad

= ginglet

doublet

coupling

G o @
n

constant

NMR = nuclear magnetic resonance
t

triplet

q

-

quartet
m = multiplet
Hz

Hertz

TABLE NO. COMPOUND NO.

I 2
I 9
I i0

2.43 (3H,s), 3.79 (3H,s), 7.09
(1H,s).

2.36 (3H,s), 3.67 (3H,s), 7.00
and 7.09 (each 1lH, 4 J 16Hz),
7.94 (1H,s). - i
2.40 (3H,s), 3.69 (3H,s), 7.04|
(2H,looks like br s), olefini&

singlet obscured by aromatic i

protons. !

The compounds of the invention having the formula (I) can be prepared from a variety of intermediates as
shown in Scheme 1. The compounds exist as geometric isomers which can be separated by chromatography,
distillation or fractional crystallisation. Throughout Scheme | the terms W, X, Y, Z, R! and R? are as defined
above, R is an alkyl group, and RS is an alkyl or an optionally substituted aryl group.
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Scheme I

W
X co,Rr?
c
A
Y \o
z

(11)

X W Co,Rl

% % l
CQ§>
;H
OH (Irz)

]

w 1
X W CO,R
X CoR? ok 2
Ny T ¥ Ner
Y gH 3
OR14 2 SR2
z (1) : (1)
W
1
X COoR ///////;7
c
Y- §§%H
) 2 Cl (V)

Thus compounds of the invention having the formula (1) can be prepared by the following methods. Each
transformation is often performed in a convenient solvent.

(i) From alpha-ketoesters of formula (Il) by treatment with phosphoranes of formula Ph;P*--CHSR?, or with

lithio-species of formula Me;SiCH(L)SR2 (see, for example, D J Peterson J.Org.Chem., 1968, 33, 780 ; F
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A Carey and A S Court, J.Org.Chem., 1972, 37, 939).

(i) From enols of formula (lii ; these compounds are in equilibrium with the tautomeric formylacetates) by

treatment with thiols of formula R2SH under acidic conditions, often in the presence of a dehydrating agent

(see, for example, P R Bernstein, Tetrahedron Letters, 1979, 1015).

(iii) From beta-alkoxyacrylates of formula (IV) by treatment with thiols of formula R2SH under acidic con-

ditions, or by treatment with thiolates of formula R2SM, wherein M is a metal ion, such as a sodium ion.

(iv) From beta-chloroacrylates of formula (V) by treatment with thiolates of formula R2SM, wherein M is a

metal ion, such as a sodium ion.

(v) From beta-sulphonyloxyacrylates of formula (V1) by treatment with thiolates of formula R2SM, wherein

M is a metal ion, such as sodium ion.

(vi) From dithio-acetals of formula (V1I) by elimination of the elements of thiols of formula R2SH under acidic

or basic conditions.

The intermediates shown in Scheme | can be made by the steps shown in Schemes li and Ill. Throughout
Schemes Il and I, W, X, Y, Z, R1, R and RS are as defined above, M is a metal atom (such as lithium atom)
or a metal atom plus an associated halogen atom (such as Mgl, MgBr or MgCf), and L is halogen atom (a
bromine, iodine or chlorine atom).

Scheme 11

co,R?
W w W ‘
X L X /M X c\\0
Y Y 5 Y
Z A z
(X1) (VIII) (11)
” N
X H
/
Y
z
(IX)
1
w ?QzR
X CH,

(x)
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Scheme III

Y
z
(IV)
1 1 1
W COyR W CO,R W COyR
X CH X C- X c
2 \
CH —> CH
Y >y OH Y c1
2z A pa
(X) C(III) {(v)
W  CO,R!
x L’
A
CH
Y dso,r1S
pA
(vi)

Thus ketoesters of formula (Il) can be prepared by the following methods. Each transformation is often per-
formed in a convenient solvent.
(i) By treatment of metallated species of formula (VIil) with an oxalate of formula R10,C.CO,R!. The pre-
ferred method often involves slow addition of a solution of the metallated species (VIII) to a stirred solution
of an excess of the oxalate (see, for example, L M Weinstock, R B Currie and AV Lovell, Synth.Commun.,
1981, 11, 943, and references therein). The metallated species (VIII) in which M is Mgl, MgBror MgCl (Grig-
nard reagents) can be prepared from the corresponding halobenzenes (XI) in which L is I, Br or Cl respect-
ively by standard methods. The metallated species (VIII) in which M is lithium can be prepared from the
corresponding halobenzenes (XI) by metal-halogen exchange with, for example, n-butyl-lithium using stan-
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dard methods. With certain substituents X, Y and Z, the metallated species (VII) in which M is lithium can

be prepared by direct lithiation of compounds (1X) using a strong lithium base such as n-butyl-lithium or

lithium diisopropylamide (see, for example, HW Gschwend and H R Rodriguez, Organic Reactions, 1979,

26, 1).

(i) By Friedel-Crafts acylation of substituted benzenes (IX) using, for example, an alkyl oxalyl chloride of

formula R'0,C.COCI in the presence of an acid, especially a Lewis acid, in catalytic or stoichiometric

amounts.

(iii) By oxidation of phenylacetates of formula (X) using, for example, selenium dioxide.

Beta-alkoxyacrylates of formula (IV) can be made from enols of formula (l11) under either acidic or basic
conditions :

(i) Using an alcohol of formula R140H and an acid, optionally with a dehydrating agentsuch as a trialkylor-

thoformate of formula (R140);CH. The alcohol may form the solvent for the reaction, or an additional inert

solvent may be used.

(i) Using a base (such as potassium carbonate or sadium hydride) and a species of general formula R™L,

in a suitable solvent.

Beta-chloroacrylates of formula (V) can be made from enols of formula (lll) using a chlorinating reagent
such as phosphorus pentachloride, often in a suitable solvent such as chiorinated hydrocarbon. -

Beta-sulphonyloxyacrylates of formula (V1) can be made from enols of formula (lll) using a sulphonyl
chloride of formula R18S0,Cl, usually in the presence of a base such as triethylamine or pyridine, and usually
in a suitable solvent.

Enols of formula (lll) can be made by treatment of phenylacetates of formula (X) with a base (such as
sodium hydride) and a formic ester of general formula HCOZR', in a suitable solvent, and subsequent treatment

- with a mineral acid. .

Halobenzenes of formula (XI), benzenes of formula (1X), and phenylacetates of formula (X) can be made
by standard procedures described in the chemical literature. .

In other aspects the invention provides processes as herein described for preparing the compounds of for-
mula (1).

The compounds of the invention are active fungicides, and may be used to control one or more of the patho-
gens:

Pyricularia oryzae on rice Puccinia recondita, Puccinia striiformis and other rusts on wheat, Puccinia hordei,
Puccinia strifformis and other rusts on barley, and rusts on other hosts eg. coffee, pears, apples, peanuts, veget-
ables and ornamental plants.

Erysiphe graminis (powdery mildew) on barley and wheat and other powdery mildews on various hosts such
as Sphaerotheca macularis on hops, Sphaerotheca fuliginea on cucurbits (eg. cucumber), Podosphaera leucot-
richa on apples and Uncinula necator on vines. Helminthosporium spp., Pseudocercosporella herpotrichoides
on cereals. :

Cercospora arachidicola and Cercosporidium personata on peanuts and other Cercospora species on other
hosts for example sugar beet, bananas, soya beans and rice.

Alternaria species on vegetables (eg. cucumber), oil seed rape, appies, tomatoes and other hosts.

Venturia inaequalis (scab) on apples.

Plasmopara viticola on vines. Other downy mildews such as Bremia lactucae on lettuce, Peronospora spp. on
soybeans, tobacco, onions and other hosts and Pseudoperonospora humili on hops and Pseudoperonospora
cubensis on cucurbits.

Phytophthora infestans on potatoes and tomatoes and other Phytophthora spp. on vegetables, strawberries,
avocado, pepper, omamentals, tobacco, cocoa and other hosts.

Some of the compounds show a broad range of activities against fungi in vitro.

They may also have activity against various post-harvest diseases of fruit (eg. Penicillium digitatum and
italicum and Trichoderma viride on oranges and Gloeosporium musarumon bananas). Further some of the com-
pounds may be active as seed dressings.

The compounds may move locally in plant leaves or even move acropetally in the plant tissue. Moreover,
the compounds may be volatile enough to be active in the vapour phase against fungi on the plant.

The compounds may also be useful as industrial (as opposed to agricultural) fungicides, eg. in the preven-
tion of fungal attack on wood, hides, leather and especially paint films.

The compounds of the invention may have useful insecticidal activity against a range of insect species and
nematodes, and may show knockdown activity against flies and mosquitoes. Therefore in a further aspect of
the invention there is provided a method for killing or controlling insect or nematode pests which comprises
administering to the pest or to a locus thereof an effective amount of an insecticidal/nematocidal compound of
formula (1).
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A preferred group of compounds for use in this aspect of the invention are compounds of formula (I) where
one of W, X, Y or Z is substituted alkenyl, such as phenylethenyl

A particularly preferred compound for use in this method is compound 9 in Table I.

Similarly, some compounds may exhibit plant growth regulating activity and may be deployed for this pur-
pose at appropriate rates of application. Therefore in yet a further aspect of the invention there is provided a
method of regulating plant growth which comprises applying to a plant an effective amount of a compound of
formula (1).

This invention, therefore, includes the foregoing uses of the compounds (and compositions containing
them) in addition to their principal use as fungicides.

The compounds may be used directly for fungicidal purposes but are more conveniently formulated into
compositions using a carrier or diluent. The invention thus provides a fungicidal composition comprising a com-
pound of general formula (I) as hereinbefore defined, and a fungicidally acceptable carrier or diluent.

The invention also provides a method of combating fungi, which comprises applying to a plant, to a seed
of a plant, or to the locus of the plant or seed, a compound as hereinbefore defined, ora composition containing
the same.

The compounds, can be applied in a number of ways. For example they can be applied, formulated or unfor-
mulated, directly to the foliage of a plant, to seeds or to other medium in which plants are growing or are to be
planted. They can be sprayed on, dusted on or applied as a cream or paste formulation ; or they can be applied
as a vapour or as slow release granules. Application can be to any part of the plant including the foliage, stems,
branches or roots, or to soil surrounding the roots, or to the seed before it is planted ; or to the soil generally,
to paddy water or to hydroponic culture systems. The invention compounds may also be injected into plants
or sprayed onto vegetation using electrodynamic spraying techniques or other low volume methods.

The term "plant” as used herein includes seedlings, bushes and trees. Furthermore, the fungicidal method
of the invention includes preventative, protectant, prophylactic and eradicant treatment.

The compounds are preferably used for agricultural and horticultural purposeés in the form of a composition.
The type of composition used in any instance will depend upon the particular purpose envisaged.

The compositions may be in the form of dustable powders or granules comprising the active ingredient
(invention compound) and a solid diluent or carrier, for example fillers such as kaolin, bentonite, kieselguhr,

dolomite, calcium carbonate, talc, powdered magnesia, Fuller's earth, gypsum, diatomaceous earth and China

clay. Such granules can be preformed granules suitable for application to the soil without further treatment.
These granules can be made either by impregnating pellets of filler with the active ingredient or by pelleting a
mixture of the active ingredient and powdered filler. Compositions for dressing seed may include an agent (for
example a mineral oil) for assisting the adhesion of the composition to the seed ; alternatively the active ingre-
dient can be formulated for seed dressing purposes using an organic solvent (for example N-methylpyrrolidone,
propylene glycol or dimethylformamide). The compositions may also be in the form of wettable powders or water
dispersible granules comprising wetting or dispersing agents to facilitate their dispersion in liquids. The powders

- and granules may also contain fillers and suspending agents.

Emuisifiable concentrates or emulsions may be prepared by dissolving the active ingredient in an organic
solvent optionally containing a wetting or emulsifying agent and then adding the mixture to water which may
also contain a wetting or emulsifying agent. Suitable organic solvents are aromatic solvents such as alkylben-
zenes and alkylnaphthalenes, ketones such as isophorone, cyclohexanone and methylcyclohexanone, chlori-
nated hydrocarbons such as chlorobenzene and trichlorethane, and alcohols such as benzy! alcohol, furfuryl
alcohol, butanol and giycol ethers.

Suspension concentrates of largely insoluble solids may be prepared by ball or bead milling with a dispers-
ing agent and including a suspending agent to stop the solid settling.

Compositions to be used as sprays may be in the form of aerosols wherein the formulation is held in a con-
tainer under pressure in the presence of a propellant, eg. fluorotrichloromethane or dichlorodiflucromethane.

The invention compounds can be mixed in the dry state with a pyrotechnic mixture to form a composition
suitable for generating in enclosed spaces a smoke containing the compounds.

Alternatively, the compounds may be used in a micro-encapsulated form. They may also be formulated in
biodegradable polymeric formulations to obtain a slow, controlied release of the active substance.

By including suitable additives, for example additives for improving the distribution, adhesive power and
resistance to rain on treated surfaces, the different compositions can be better adapted for various utilities.

The invention compounds can be used as mixtures with fertilisers (eg. nitrogen-, potassium- or phosphorus-
containing fertilisers). Compositions comprising only granules of fertiliser incorporating, for example coated
with, the compound are preferred. Such granules suitably contain up to 25% by weight of the compound. The
invention therefore also provides a fertiliser composition comprising a fertiliser and the compound of general
formula (1) or a salt or metal complex thereof.
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Wettable powders, emulsifiable concentrates and suspension concentrates will normally contain surfac-
tants eg. a wetting agent, dispersing agent, emulsifying agent or suspending agent. These agents can be
cationic, anionic or non-ionic agents.

Suitable cationic agents are quaternary ammonium compounds, for example cetyltrimethylammonium
bromide. Suitable anionic agents are soaps, salts of aliphatic monoesters of sulphuric acid (for example sodium
lauryl sulphate), and salts of sulphonated aromatic compounds (for example sodium dodecylbenzenesulpho-
nate, sodium, calcium or ammonium lignosulphonate, butylnaphthalene sulphonate, and a mixture of sodium
diisopropyl- and triisopropylnaphthalene sulphonates).

Suitable non-ionic agents are the condensation products of ethylene oxide with fatty alcohols such as oleyl
or cetyl alcohol, or with alkyl phenols such as octyl- or nonyl-phenol and octylcresol. Other non-ionic agents
are the partial esters derived from long chain fatty acids and hexitol anhydrides, the condensation products of
the said partial esters with ethylene oxide, and the lecithins. Suitable suspending agents are hydrophilic colloids
(for example polyvinylpyrrolidone and sodium carboxymethylcellulose), and swelling clays such as bentonite
or attapulgite.

Compositions for use as aqueous dispersions or emulsions are generally supplied in the form of a concen-
trate containing a high proportion of the active ingredient, the concentrate being diluted with water before use.
These concentrates should preferably be able to withstand storage for prolonged periods and after such storage
be capable of dilution with water in order to form aqueous preparations which remain homogeneous for a suf-
ficient time to enable them to be applied by conventional spray equipment. The concentrates may conveniently
contain up to 95%, suitably 10-85%, for example 25-60%, by weight of the active ingredient. After dilution to
form aqueous preparations, such preparations may contain varying amounts of the active ingredient depending
upon the intended purpose, but an aqueous preparation containing 0.0005% or 0.01% to 10% by weight of
active ingredient may be used.

The compositions of this invention may contain other compounds having biological activity, eg. compounds
having similar or complementary fungicidal activity or which possess plant growth regulating, herbicidal or
insecticidal activity.

A fungicidal compound which may be present in the composition of the invention may be one which is cap-
able of combating ear diseases of cereals (eg. wheat) such as Septoria, Gibberella and Helminthosporium spp.,
seed and soil borne diseases and downy and powdery mildews on grapes and powdery mildew and scab on
apple etc. By including another fungicide the composition can have a broader spectrum of activity than the com-
pound of general formula (l) alone. Further the other fungicide can have a synergistic effect on the fungicidal
activity of the compound of general formula (I). Examples of fungicidal compounds which may be included in
the composition of the invention are carbendazim, benomyl, thiophanate-methyl, thiabendazole, fuberidazole,
etridazole, dichlofluanid, cymoxanil, oxadixyl, ofurace, metalaxyl, furalaxyl, 4-chloro-N-(cyanoethoxyme-
thyl)benzamide, benalaxyl, fosetyl-aluminium, fenarimol, iprodione, prothiocarb, procymidone, vinclozolin, pen-
conazole, myclobutanil, propamocarb, diconazole, pyrazophos, ethirimol, ditalimfos, tridemorph, friforine,
nuarimol, triazbutyl, guazatine, triacetate salt of 1,1’-iminodi(octamethylene)diguanidine, buthiobate, propi-
conazole, prochloraz, flutriafol, hexaconazole ie. the chemical 1-(1,2,4-triazol-1 -yN)-2-(2,4-dichlorophenyi)-
hexan-2-ol, (2RS, 3RS)-2-(4-chlorophenyl)-3-cyclopropyl-1-(1 H-1,2,4-triazol-1-yl)butan-2-ol,
(_R_S)-1-(4-chlorophenyl)—4,4—dimethyl-3-(1 H-1,2,4-triazol-1-ylmethyl)pentan-3-ol,  flusilazole, pyrifenox,
triadimefon, triadimenol, diclobutrazol, fenpropimorph, fenpropidine, chlorozolinate, imazalil, fenfuran, car-
boxin, oxycarboxin, methfuroxam, dodemorph, BAS 454, blasticidin S, Kasugamycin, edifenphos, kitazin P,
cycloheximide, phthalide, probenazole, isoprothiolane, tricyclazole, pyroquilon, chlorbenzthiazone, neoasozin,
polyoxin D, validamycin A, mepronil, flutolanil, pencycuron, diclomezine, phenazin oxide, nickel
dimethyldithiocarbamate, techlofthalam, bitertanol, bupirimate, etaconazole, hydroxyisoxazole, streptomycin,
cyprofuram, biloxazol, quinomethionate, dimethirimol, 1-(2-cyano-2-methoximinoacetyl)-3-ethyl urea,
fenapanil, tolclofos-methyl, pyroxyfur, polyram, maneb, mancozeb, captafol, chlorothalonil, anilazine, thiram,
captan, folpet, zineb, propineb, sulphur, dinocap, dichlone, chloroneb, binapacryl, nitrothal-isopropyl, dodine,
dithianon, fentin hydroxide, fentin acetate, tecnazene, quintozene, dichloran, copper containing compounds
such as copper oxychloride, copper sulphate and Bordeaux mixture, and organomercury compounds. The com-
pounds of general formula (I) can be mixed with soil, peat or other rooting media for the protection of plants
against sedd-borne, soil-borne or foliar fungal diseases.

Suitable insecticides which may be incorporated in the composition of the invention include pirimicarb,
dimethoate, demeton-s-methyl, formothion, carbaryl, isoprocarb, XMC, BPMC, carbofuran, carbosulfan, diazi-
non, fenthion, fenitrothion, penthoate, chlorpyrifos, isoxathion, propaphos, monocrotophas, buprofezin, ethrop-
roxyfen and cycloprothrin.

Plant growth regulating compounds are compounds which control weeds or seedhead formation, or selec-
tively control the growth of less desirable plants (eg. grasses).
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Examples of suitable plant growth regulating compounds for use with the invention compounds are the gib-
berellins (eg. GA3;, GA, or GAy), the auxins (eg. indoleacetic acid, indolebutyric acid, naphthoxyacetic acid or
naphthylacetic acid), the cytokinins (eg. kinetin, diphenylurea, benzimidazole, benzyladenine or benzylami-
nopurine), phenoxyacetic acids (eg. 2,4-D or MCPA), substituted benzoic acids (eg. triiodobenzoic acid), mor-
phactins (eg. chlorfluoroecol), maleic hydrazide, glyphosate, glyphosine, long chain fatty alcohols and acids,
dikegulac, paclobutrazol, flurprimidol, flucridamid, mefluidide, substituted quaternary ammonium and phos-
phonium compounds (eg. chloromequat chlorphonium or mepiquatchloride), ethephon, carbetamide, methyl-
3,6-dichloroanisate, daminozide, asulam, abscisic acid, isopyrimol,
1-(4-chlorophenyl)-4,6-dimethyl-2-oxo-1,2-dihydropyridine-3-carboxylic acid, hydroxybenzonitriles (eg.
bromoxynil), difenzoquat, benzoylprop-ethyl 3,6-dichloropicolininic acid, fenpentezol, inabenfide, triapenthenol
and tecnazene.

The following Examples illustrate the invention. Throughout these Examples, the term "ether” refers to
diethyl ether ; magnesium sulphate was used to dry solutions ; and reactions involving water-sensitive inter-
mediates were performed under atmospheres of nitrogen. Unless otherwise stated, chromatography was per-
formed using silica gel as the stationary phase. Where shown, infrared and nmr data are selective ; no attempt
is made to list every absorption. The following abbreviations are used throughout :

THF = tetrahydrofuran s = singlet

DMF = N,N-dimethylformamide da = doublet

GC = éas cr.romatogqraphy t = triplet

MS = Mass spectrum m = multiplet

mp = Melting point delta = chemical shift

ml = millilitre(s) CDClq = deuterochloroform
mg = milligramme(s) g = coupling constant
g = gramme(s) Hz = Hertz

DMSO = dimethyl sulphoxide br = broad
1!—1 NMR = Protom nuclear ’

magne:tic resonance

EXAMPLE 1

This example illustrates the preparation of (E)-methyl 2-phenyl-3-(methyithio)propenoate (Compound No.
1 of Table ).

A solution of methyl phenylacetate (16.03g) in methyl formate (132ml) and dry DMF (100ml) was added
dropwise over 40 minutes to a stirred suspension of sodium hydride (5.14g) in dry DMF (200ml) at between 0
and 5°C (effervescence and foaming). The resulting mixture was stired at about -5°C for 30 minutes, diluted
with dry DMF (250ml), then allowed to warm end stir at room temperature for 3 hours. Ice and sodium carbonate
were added to the mixture and it was washed with ether (x2), then acidified with concentrated hydrochloric acid
and extracted with ether (x4). The extracts were washed with water (x3), freated with magnesium sulphate and
charcoal, filtered and concentrated to give methyl 3-hydroxy-2-phenylpropenoate (13.569, 71%) as a solid, m.p.
33.5-35.5°C, which was used for the subsequent steps without further purification. )

Phosphorus pentachloride (4.03g) was added in portions to a stirred solution of methyl 3-hydroxy-2-phenyl-
propenoate (2.659) in dry dichloromethane (40ml), cooled in an ice-salt bath (effervescence). After 45 minutes,
the cooling bath was removed and the resulting mixture was stirred at room temperature for 75 minutes then
poured into water. The organic layer was separated and the aqueous layer was exiracted with further
dichloromethane. The combined organic layers were washed with aqueous potassium carbonate (x2) then with
water (x3), dried and concentrated to give a pale yellow liquid (3.09g). This crude product, combined with similar
crude material (227mg) from a previous small-scale pilot experiment, was chromatographed using 12% ether
in hexane to give (E)-methyl 3-chloro-2-phenylpropenoate (1.83g, represents 58% yield) as a colouriess mobile
liquid, 'H NMR (CDCl,) delta 3.79 (3H,s), 7.61 (1H,s) ppm.

A solution of sodium methanethiolate (96mg) in water (2ml) was added to a stirred solution of (E)-methyl
3-chloro-2-phenylpropenoate (236mg) in DMF (5mlf), cooled in an ice-water bath. After 5§ minutes, the cooling
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bath was removed and after 1.5 hours at room temperature the mixture was poured into water and extracted
with ether. The extracts were washed with aqueous potassium carbonate (x2) then with water (x3), dried and
concentrated to give the tile compound (224mg, 86% yield) as a colourless oil (96% pure by GC, containing
2% of the comresponding (Z)-isomer), 'H NMR (CDCl;) delta 2.42 (3H,s), 3.76 (3H,s), 7.82 (1H,s) ppm. On stand-
ing, the product crystallised to give a white solid, m.p. 49-52°C. Recrystallisation from 40-60°C petrol gave col-
ourless flakes, m.p. 54-55°C, found : C,63.3 ; H,5.9% ; C44H420,S requires C, 63.44 ; H, 5.81%.

EXAMPLE 2

This Example illustrates the preparation of (E)-methyl 2-(2-phenoxyphenyl)-3-(methyithio)propenoate
(Compound No. 1 of Table li).

n-Butyl-lithium (77ml of a 2.6M solution in hexane) was added dropwise over 30 minutes to a stirred solution
of diphenyl ether (34.0q) in dyr ether (300ml), cooled to about 0°C. The resulting orange solution was stirred
at room temperature for 3 hours, allowed to stand overnight, then added dropwise over 1.5 hours to a stirred
solution of dimethyl oxalate (47.0g) in dry THF (200m!), cooled to just below 10°C. The resulting mixture was
allowed to stand overnight, and was then poured into water and extracted with ether. The extracts were washed
with water, dried, and concentrated under reduced pressure to give a brown oil (58.57g). Part of this oil (12.20g)
was purified by column chromatography using 20% ether in petrol as eluant to give methyl o-phenoxybenzoyl—
formate (5.87g, representing 55% yield) as a pale yellow oil.

Potassium t-butoxide (3.02g) was added in one portion to a stirred suspension of (methylthiomethyl)-
triphenylphosphonium chloride (11.26g) in dry ether (150ml). A bright yellow colour began to form immediately.
After 40 minutes, a solution of methyl o-phenoxybenzoylformate (4.609) in dry ether (20ml) was added rapidly,
and the colour was discharged. After a further 3 hours, the reaction mixture was diluted with water and extracted
with ether. The extracts were treated with magnesium sulphate and charcoal, filtered, concentrated under
reduced pressure, and flushed through a short column of silica gel using ether to remove triphenylphosphine
oxide, to give a pale yellow solid (4.56g). Trituration of this solid with petrol containing a little ether, then crys-
tallisation of the resultlng solid from dichloromethane and petrol, gave the titte compound (1.01g) as a pure
white solld m.p. 96-972°C. An analytical sample, recrystallised from a mixture of ether and petrol, had m.p.
98-982°C, infrared (nujol) : 1705, 1569, 1234 cm-1, TH NMR (CDCly) : delta 2.40 (3H, s), 3.62 (3H,s), 7.77 (1H,s)
ppm, Found : C, 67.9; H, 5.3% ; C47H603S requires C, 67.98 ; H, 5.37%. Chromatography of the combined
mother liquors from the trituration and crystallisation described above using 15% ether in petrol gave recovered
methyl o-phenoxybenzoylformate (1.46g) and a further batch of the title compound (0.76g after recrystallis-
ation). The yield of the title compound, based on the recovered starting material, is 48%.

NOTE : Analysis of the crude product from the Wittig reaction described above using GC/MS indicated that
the (Z)-isomer of the title compound was also present, but only in a small quantity. (E/Z)-Selectively of the reac-
tion was about 92 :8. Other Wittig reactions of the same kind were sometimes less selective, allowing (Z)-isom-
ers to be isolated. For example, the reaction using methyl benzoylformate gave compounds 1 and 2 of Table
I in a ratio of ca. 2 :1 respectively.

EXAMPLE 3

This Example describes the preparation of (E)-methyl 2-([2-(2-furyl)ethyl]phenyl)-3-(methylthio)propenoate
(Compound No. 97 of Table I).

Methyl 2-methylbenzoate was treated successively with N-bromosuccinimide in chloroform and triphenyl-
phosphine in toluene to give (o-methoxycarbonylbenzyl)trlphenylphosphonlum bromide as a white solid, mp.
230-234°C, 'H NMR (Dg-DMSO) delta 3.36 (3H,s) ; 5.47 (2H, br d J 17 Hz) ppm.

1,8-Diazabicyclo[5.4.0Jundec-7-ene (10.72g) was added to a stirred solution of (o-methoxycarbonylben-
zyl)-triphenylphosphonium bromide (45g) in dry dichloromethane (ca. 760 ml) to give an orange-red reaction
mixture. After 20 minutes, a solution of furfural (5.56g) in dichloromethane (ca. 40 mi) was added and the colour
was discharged. The resulting mixture was stirred at room temperature for 1.5 hours, then diluted with water.
The aqueous and organic layers were separated, and the latter was washed successively with aqueous sodium
bicarbonate (x2), brine and water, then dried and concentrated to give a yellow solid (46.77g). A solution of
this solid in a mixture of ether and petrol was eluted through a short column of silica gel using a mixture of ether
and petrol to remave triphenylphosphine oxide and excess starting phosphonium salt. The resulting material
was chromatographed using 15% ether in petrol as eluant to give a 62 :38 mixture of geometric isomers of
methyl 2-[2-(2-furyl)ethenyl]lbenzoate (12.87g, 97% yield) as a pale yellow oil.

A solution of part of this ester (11.45g) in ethyl acetate (70 mi) containing 10% wiw palladium on carbon
(1.2g) was hydrogenated under a pressure of two atmospheres of hydrogen. Removal of the catalyst by filtration
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and concentration of the filtrate gave methyl 2-[2-(2-furyl)-ethyl]benzoate (11.18g, 96% yield) as a colourless
liquid, 'H NMR (CDCl;) : delta 2.91-2.97 (2H,m), 3.23-3.39 (2H, m), 3.89 (3H,s), 5.96 (1H,m), 6.25 (1H,m), 715
- 7.42 (4H,m), 7:89 (1H,m) ppm.

Methyl 2-[2-(2-furyl)ethyl]benzoate was homologated to methyl 2-[2-(2-furyl)ethyl]phenylacetate in 4 steps:

(a) Reduction of the benzoate to the benzyl alcohol with lithiumaluminium hydride in ether ;

(b) Conversion of the benzyl alcohol into the corresponding benzyl chloride using thionyl chloride and

triethylamine in dichloromethane ;

(c) conversion of the benzyl chloride into the corresponding phenylacetic acid by formation of e Grignard

reagent in ether and treatment of it with carbon dioxide ; and

(d) Esterification of the phenylacetic acid using potassium carbonate and dimethyl sulphate in DMF. Methyl

2-[2-(2-furyl)ethyllphenylacetate is an oil, 'H NMR, (CDCl;, 60 MHz) ; delta 2.97 (4H,br s) ; 3.68 (5H,br s);

ppm.

A solution of methyl 2-[2-(2-furyl)ethyllphenyl acetate (2.27g) in methyl formate (5.7 mi) and dry DMF (ca.
10 ml) was added dropwise to a stirred suspension of sodium hydride (0.938g) in dry DMF (ca. 40 ml) cooled
in an ice bath to about 0°C (effervescence). Following the addition, the reaction mixture was allowed to warm
to room temperature and was stired for 3.5 hours. Water was then added to the mixture, and it was acidified
with hydrochloric acid and extracted with ether. The extracts were washed with water, dried and concentrated
to give a pale yellow gum (1.62g). Triethylamine (0.29 ml) and, after 5 minutes, methanesulphonyl chloride (0.21
ml), were added successively to a stirred solution of part of this gum (0.65g) in dry dichloromethane (10 mi).
After an hour, dry DMF (10 ml) and sodium methanethiolate (0.202g) were added successively to the reaction
mixture which was then stirred for 4 hours. The mixture was diluted with water and extracted with ether. The
extracts were washed with water, dried, concentrated and chromatographed to give the title compound (0.303g,
27% yield from the phenylacetate) as a gum, TH NMR (CDCl3) : delta 2.72-2.90 (4H,m), 3.04 (3H,s), 3.78 (3H,s),
5.95 (1H,d), 6.26 (1H,m), 7.08 (1H,d), 7.2-7.35 (4H,m), 7.99 (1H,s) ppm.

EXAMPLE 4

This Example illustrates the preparation of (E)-methyl 2-(2-[2-(4-fluorophenyl)ethyl]phenyl)-3-(methylthio)-
propenoate (Compound No. 96 of Table [).

Methyl 2-(2-[4-fluorophenyllethyl)phenylacetate was prepared from 4-fluorobenzaldehyde and (o-
methoxycarbonylbenzyl)triphenylphosphonium bromide by a route similar to that described in Example 3 for
the preparation of methyl 2-[2-(2-furyl)ethyl]phenylacetate. In this instance, the benzyl chloride was converted
into the phenylacetate by treatment with potassium cyanide in DMSO and, then, methanolysis of the resulting
phenylacetonitrile with sulphuric acid in methanol.

A solution of methyl 2-(2-[4-flucrophenyl]ethyl)-phenylacetate (2.83g) and methyl formate (12.8ml) in dry
DMF (20ml) was added dropwise over 20 minutes to a stirred suspension of sodium hydride (0.50g) in dry DMF
(30ml) cooled in an ice bath. Effervescence and foaming built up slowly, and, when it had subsided, the mixture
was allowed to warm to room temperature and stir for 3.5 hours. The mixture was diluted with water, acidified
with concentrated hydrochloric acid and extracted with ether. The extracts were washed with water, dried and
concentrated. A stirred solution of the resulting viscous yellow oil (3.34g) in DMF (30ml) was treated succes-
sively with potassium carbonate (3.05g) and dimethy! sulphate (1.54g). After 2 hours, the reaction mixture was
poured into water and extracted with ether. The extracts were washed with water, dried, concentrated and
chromatographed using 30% ether in petrol to give (E)-methyl 2-(2-!2-(4—ﬂuorophenyl)ethyl]phenyl)-3-
methoxypropenoate (2.64g, 81% yield) as a colourless solid m.p. 41 %—42§°C, TH NMR (CDCl,) ; delta 2.76
(4H,br s), 3.70 (3H,s), 3.82 (3H,s), 7.58 (1H,s), ppm. :

Methane thiol (2ml) was condensed into an acetone dry ice trap. This was then allowed to warm and bubble
into a stired solution of (E)-methyl 2-(2-[2-(4 -fluorophenyl)ethyllphenyl)-3-methoxypropenoate (1.22g) in dry
dichloromethane (20ml) containing a catalytic amount of 4-toluenesulphonic acid, in a flask fitted with a dry-ice
condenser. The resulting mixture was stirred at room temperature for 2 hours, then heated under reflux of the
dichloromethane for 6 hours, then allowed to cool. Aqueous sodium bicarbonate was added and the organic
layer was separated, washed with water (x2), dried, concentrated and chromatographed using 30% ether in
petrol to give methyl 2-(2-[2-(4-fluorophenyl)ethyllphenyl)-3,3-di-(methylthio)propanoate (423mg, 34% yield
based on recovered starting material) as a colourless glass, 'H NMR (CDCly) : delta 1.98 (3H,s), 2.21 (3H,s),
2.85-3.05 (4H,m), 3.72 (3H,s), 4.24 (1H, d J 13Hz), 4.41 (1H, d J 13Hz) ppm. Recovered (E)-methyl 2-(2-[2-
(4-fluoro-phenyl)ethyl]phenyl)-3-methoxypropenoate (191mg) and a trace of the title compound were also iso-
lated.

Titanium tetrachloride (0.12ml) and, after 10 minutes, triethylamine (0.16ml) were added successively to
a stirred solution of methyl 2-(2-[2-(4-fluorophenyt)-ethyllphenyl)-3,3-di(methylthio)propanoate (350mg) in dry
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dichloromethane, cooled to -40°C. The resulting mixture was stirred at -40°C for 20 minutes, then allowed to
warm to room temperature, washed with water (x2), dried and concentrated to give a pale yellow glass (292mg).
GC analysis showed that a comparatively volatile impurity was present and this was removed by heating at
140°C and 0.01mmHg, the residue then being chromatographed using 15% ether in petrol to give the title com-
pound (239mg, 95% pure by GC, 73% vyield) as a viscous oil, TH NMR (CDCl;) : delta 2.40 (3H,s), 2.7-2.9
(4H,m), 3.72 (3H,s), 7.90 (1H,s) ppm.

The following are examples of compositions suitable for agricultural and horticultural purposes which can
be formulated from the compounds of the invention. Such compositions form another aspect of the invention.
Temperatures are given in degrees centigrade (°C) : percentages by weight.

EXAMPLE 5

An emulsifiable concentrate is made up by mixing the ingredients, and stirring the mixture until all the con-
stituents are dissolved.

Compound of Example 2 10%
Benzyl alcohol 30%
Calcium dodecylbenzenesulphonate 5%
Nonylphenolethoxylate {13 moles
ethylene oxide) 10%
Alkyl benzenes 45%

EXAMPLE 6

The active ingredient is dissolved in methylene dichloride and the resultant liquid sprayed onto the granules
of attapulgite clay. The solvent is then allowed to evaporate to produce a granular composition.

Compound of Example 2 5%
Attapulgite granules 95%

EXAMPLE 7

A composition suitable for use as a seed dressing is prepared by grinding and mixing the three ingredients.

Compound of Example 2 50%
Mineral oil 2%
China clay 48%

EXAMPLE 8

A dustable powder is prepared by grinding and mixing the active ingredient with talc.

Compound of Example 2 5%
Talc 95%

EXAMPLE 9

A suspension concentrate is prepared for chemicals which are largely insoluble solids by ball milling, for
example, the constituents set out below, to form an aqueous suspension of the ground mixture with water.
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Compound of Example 2 40%
Sodium lignosulphonate 108
Bentonite clay 1%
Water 49%

This formulation can be used as a spray by diluting into water or applied directly to seed.

EXAMPLE 10

A wettable powder formulation is made by mixing together the ingredients set out below and then grinding
the mixture untit all are thoroughly mixed.

Compound of Example 2 25%
Sodium lauryl sulphate 2%
Sodium lignosulphonate 5%
Silica 25%
China clay 43%

EXAMPLE 11

the compounds were tested against a variety of foliar fungal diseases of plants. The technique employed
was as follows.

The plants were grown in John Innes Potting Compost (No 1 or 2) in 4 cm diameter minipots. The test com-

"pounds were formulated either by bead milling with aqueous Dispersol T or as a solution in acetone or

acetone/ethano! which was diluted to the required concentration immediately before use. For the foliage dis-
eases, the formulations (100 ppm active ingredient) were sprayed on to the foliage and applied to the roots of
the plants in the soil. The sprays were applied to maximum retention and the root drenches to a final concen-
tration equivalent to approximately 40 ppm a.i./dry soil. Tween 20, to give a final concentration of 0.05%, was
added when the sprays were applied to cereals.

For most of the tests the compound was applied to the soil (roots) and to the foliage (by spraying) one or
two days before the plant was inoculated with the disease. An exception was the test on Erysiphe graminis in
which the plants were inoculated 24 hours before treatment. Foliar pathogens were applied by spray as spore
suspensions onto the leaves of test plants. After inoculation, the plants were put into an appropriate environ-
ment to allow infection to proceed and then incubated until the disease was ready for assessment. The period
between inoculation and assessment varied from four to fourteen days according to the disease and environ-
ment.

The disease control was recorded by the following grading :
4= npodisease
3= ftrace - 5% of disease on untreated plants
2= 6-25% of disease on untreated plants
1= 26-59% of disease on untreated plants
0= 60-100% of disease on untreated plants

The results are shown in Table V.
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EXAMPLE 12

This Example illustrates the insecticidal properties of the compound 9 in Table .

The activity of the compound was determined using a variety of insect, mite and nematode pests. The com-
pound was used in the form of liquid preparations containing from 100 to 500 parts per million (ppm) by weight
of the compound. The preparations were made by dissolving the compound in acetone and diiuting the solutions
with water containing 0.1% by weight of a wetting agent sold under the trade name "SYNPERONIC" NX until
the liquid preparations contained the required concentration of the product. "SYNPERONIC" is a Registered
Trade Mark.

The test procedure adopted with regard to each pest was basically the same and comprised supporting a
number of the pests on a medium which was usually a host plant or a foodstuff on which the pests feed, and
treating either or both the pests and the medium with the preparations. The mortality of the pests was then
assessed at periods usually varying from one to seven days after the treatment.

The results of the tests are given in Table VII for each of the products, at the rate in parts per million given
in the second column as a grading of mortality designated as 9, 5 or 0 wherein 9 indicates 80-100% mortality
(70-100% root knot reduction as compared to an untreated plant for Meloidogyne incognita), 5 indicates 50-79%
mortality (50-69% root knot reduction for Meloidogyne incognita) and 0 indicates less than 50% mortality (root
knot reduction for Meloidogyne incognita).

In Table Vil the pest organism used is designated by a letter code and the pests species, the support
medium or food, and the type and duration of test is given in Table VI.

The knockdown properties of compound 9 in Table | against Musca domestica was demonstrated as fol-
lows.

A sample of compound 9 diluted in 2 mls acetone and made up to a 2000 ppm solution with 0.1% aqueous
synperonic solution. The solution (1 ml) was then sprayed directly onto twenty mixed sex houseflies held in a
drinking cup. Immediately after spraying the cups were inverted and left to dry."An assessment of knockdown
was made when the cups were righted 15 minures later. The flies were then provided with a 10% sucrose sol-
ution on a cotton wool pad, and held for 48 hours in a holding room conditioned at 25°C and 65% relative humi-
dity before a mortality assessment was made.

Compound 9 under these conditions demonstrated 88% knockdown and 15% Kkill.
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TABLE VI

. CODE TEST SPECIES SUPPORT TYPE OF | DURATION

LETTERS MEDIUM/FOOD TEST

TUa Tetranychus urticae French ‘bean Contact 3
(spider mites - adult) | leaf

TUe Tetranychus urticae French bean Contact 6
(spider mites - ova) leaf

MP Myzus persicae Chinese Contact 3
(aphids) cabbage leaf

NL Nilaparvata lugens Rice plant Contact 3
{brown plant hopper -
nymphs )

3\ Heliothis virescens Cotton leaf Residual 3
{tobacco budworm -
larvae)

DB Diabrotica balteata Filter paper/ Residual 3
(rootworm larvae) maize seed

BG Blattella germanica Plastic pot Residual 3
(cockroach nymphs)
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TABLE VI (cont)

~ [ooOE

{(tomato root knot
eelworm - larvae)

TEST SPECIES SUPPORT TYPE OF | DURATION
LETTERS MEDIUM/FOOD TEST
MD Musca domestica Cotton wool/ Contact 1
(houseflies - adults) sugar
SP Spodoptera exigua Cotton leaf Residual 3
(lesser army worm -
larvae)
MI Meloidogyne incognita Semi in-vitro Residual 7

"Contact" test indicates that both pests and medium were treated and
"residual” indicates that the medium was treated before infestation with

the pests.
TABLE VII
Compound | Rate | TU, TUz MP NL MD 'BG HV SP ‘DB MI*
No. (ppm} | ' ;
9 500 0 0 0 0 5 0 0 5 -
of Table | 125 - - - - - ‘- - - 9
L :
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EXAMPLE 13

This Example illustrates the plant growth regulating properties of compounds 1, 2, 9, 10 and 96 of Table |
and compound 1 of Table Il

These compounds were tested on a whole plant screen for plant growth regulating activity against six
species of plant. The plant species used in this screen are presented in Table VIII with the leaf stage at which
they were sprayed.

A formulation of each chemical was applied at 4000 ppm (4 kg/ha in a 1000 I/ha field volume) using a track-
sprayer and a SS8004E (Teejet) nozzle. Additional tests were done on tomatoes at 2000 and 500 ppm.

After spraying, the plants were grown in a glasshouse with 25°C day/22°C night temperatures. The excep-
tion to this were the temperate cereals, wheat and barley which were grown in 13-16°C day/1 1-13°C night tem-
peratures. Supplementary lighting was supplied when necessary to provide an average photoperiod of 16 hours
(14 hours minimum).

After 2-6 weeks in the glasshouse, depending on species and time of year, the plants were visually asses-
sed for morphological characteristics against a control plant sprayed with a blank formulation. The results are
presented in Table IX.
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TABLE IX
Compound | Table | BR WWw RC AP MZ TO TO* rot
No.
1 1 NT 1 1
2 1 l NT 1G 2G
9 h 3GAT 2GAT
10 1 NT  NT NT
96 1 NT NT NT GA 2G
l 11 NT 1l NT NT NT 1l 1G
]
KEY
* 2000 ppm * 500 ppm

Retardation 1-3 where

1=10-30%
2 =21-60%
3=61-100%

Greening effect=G

Apical damage = A

Tillering or side shooting=T
Blank means less than 10% effect
NT indicates that the compound was not tested against this species

MJHJjle
PP 33838
10 March 87

Claims

Claims for the following Contracting States : BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE

1. A compound of the formula (1) :
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W
X. Fozal
—C (1)
Y :§§§>§H
2 Sr?

and stereoisomers thereof, wherein R! and R2 are both methyl ; W, X, Y and Z, which are the same or different,
are hydrogen, halogen, hydroxy, optionally substituted alkyl, optionally substituted cycloalkyl, optionally sub-
stituted cycloalkylalkyl, optionally substituted aralkyl, optionally substituted aryloxyalky!, optinally substituted
alkenyl, optionally substituted aryl, optionally substituted alkynyl, optionally substituted amino, optionally sub-
stituted arylazo, optionally substituted heteroarylalkyl, optionally substituted heteroaryloxyalkyl, optionally sub-
stituted acylamino, nitro, cyano, -OR3, -SR3, -CO,R?, -CONRSRS, -CORY?, -CR8=NR?, -N=CR'0R"1, -SOR2 or
-S0O,R13, orany two of W, X, Y and Z in adjacent positions on the phenyl ring, optionally join to form an optionally
substituted fused ring, either aromatic or aliphatic, optionally containing one or more heteroatoms ; R? is
optionally substituted alkyl or cycloalkyl optionally containing a hetero atom in the cycloalkyl ring, optionally
substituted alkenyl, optionally substituted aryl, optionally substituted aralkyl, optionally substituted acyl, or
optionally substituted heteroaryl ; R4, RS, R¢, R7, R8, R1% and R, which are the same or different, are hydrogen
or optionally substituted alkyl, optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl
or optionaily substituted aralkyl ; and R®, R12 and R13 are optionally substituted aryl or optionally substituted
heteroaryl. :
2. A compound having the formula (la) :

X .C\

CH (1a)

z SCH4

and stereoisomers thereof, wherein W, X, Y and Z, which are the same or different, are hydrogen, halogen,
C,_ alkyl optionally substituted by hydroxy or C;_4 alkoxycarbonyl, trifluoromethyl, phenyl(C4_4)-alkyl, phe-
noxy(Cq.4)alkyl, C,4 alkenyl optionally substituted by an aromatic or heteroaromatic group which itself is
optionally substituted or in which the terminal carbon atom of the alkenyl group forms part of a 5- or 6-membered
cycloalkyl group, optionally substituted C,_4 alkynyl, optionally substituted aryl, amino substituted by aryl or C;_4
alkyl groups, optionally substituted arylazo, optionally substituted acylamino, nitro, -SR? or -OR3, in which R3
is optionally substituted alkyl, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
aralkyl or acyl, -SOR12 or -SO,R"3 in which R12 and R are aryl, -CO,R* in which R4 is optionally substituted
atkyl, aryl, C; ¢ cycloalkyl, C, ¢ cycloalkyl{(C4_4)alky! or aryl(Cs_s)alkyl, -COR? in which R is optionally substi-
tuted alkyl or optionally substituted aryl, or any two of W, X, Y and Z, in adjacent positions on the phenyl ring,
join to form a fused ring.
3. A compound having the formula (Ib) :

CO,CH4
RO
! c. (Ib)
x™
Y CH
z SCH4
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wherein R is hydrogen, Cy_4 alkyl optionally substituted by Cy_4 alkylthio, phenylthio or phenyl, C;¢ cycloalkyl,
tetrahydropyranyl, C, alkenyl, pheny! optionally substituted by one or more of halogen, hydroxy, Cq_4 alkyl,
C,4 alkoxy, trifiuoromethoxy, phenoxy, nitro, amino, aryl (C4) alkyl, phenyl, carboxy, a carboxylic acid ester,
cyano, C4_, alkylcarbonylamino or methylenedioxy, naphthyl, pyridinyl or pyrimidinyl, in which the pyridinyl and
pyrimidinyl moieties are optionally substituted by halogen, trifluoromethyl, nitro, Ci4 alkyl, C;_4 alkoxy,
trfluoromethoxy or amino ; and Y and Z, which are the same or different, are hydrogen, halogen Cy4 alkyl, C14
alkoxy, Cy4-alkylthio, trifiuoromethyl, nitro, N,N-di(C;)-alkylamino, or Y and Z togetherforma methylenedioxy
group.
4. A compound having the formula (lc) :

R CH2 CH2 CO2CH3

Y C\ (Ic)
Z \\\\"gﬂ
SCH3

wherein R, Y and Z have the meanings given in claim 3 except that, in addition, R may be thienyl, furyl or pyrrolyl.
5. A compound having the formula (Id) :

CO2CH3
ROCH2 l
C (1a)

X
Y CH

Z SCH4

wherein R, Y and Z have the meanings given in claim 4.
6. A process for preparing a compound of the formula (I) according to claim 1, which comprises
(i) treating an alpha-ketoester of the formula (1I)

W  Cco,rY
X \ (11)
C
Y T o

with a phosphorane of formula

Ph3P+-CHSR2

or with a lithio-species of formula Me;SiCH(Li)SR?, or
(i) treating an enol of formula ({if)
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w  co,Rr!
X l '
™~
Y - CH
. %
Z OH
with a thiol R2SH under acidic conditions, or
(iii) treating a beta-alkoxyacrylate of formula (IV)
W co,r!
X \
C
N
Y CH
A

r14

with a thiol R2SH under acidic conditions or with a thiolate R2SM, or

(iv) treating a beta-chloroacrylate of formula (V)

Ww  co,r!

g
™
Y CH

z i
1
with a thiolate R2SM, or
(v) treating a beta-sulphonyloxyacrylate of formula (VI)

W co,r!

x l
EN
Y CH

15
0SO,R

with a thiolate R2Sm, or

(111)

(1IV)

(V)

(vi)

(vi) eliminating the elements of the thiol RZSH from a dithio-acetal of formula iy
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w  co,r!
X |
CH (VII)

Y N\

2 CH(SR?),

under acidic or basic conditions ;

in which W, X, Y, Z, R! and R2 have the meanings given in claim 1, Ph is phenyl, Me is methyl, R4 is alkyl,

R is alkyl or optionally substituted aryl and M is a metal ion.

7. A fungicidal composition comprising, as an active ingredient, a fungicidally effective amount of a com-
pound according to claim 1 and a fungicidally acceptable carrier or diluent therefor.

8. A method of combating fungi which comprises applying to plants or seeds, or to their locus, a compound
according to claim 1 or a composition according to claim 7.

9. An insecticidal or plant growth regulating composition comprising, as an active ingredient, an effective
amount of a compound according to claim 1 and an acceptable carrier or diluent therefor.

10. A method for killing or controlling insect or nematode pests which comprises administering to the pest
or to a locus thereof an effective amount of an insecticidal/nematocidal compound of formula (1) as defined in
claim 1.

11. A method according to claim 10 wherein the compound of formula (l) is one in which W, X, Y or Z is
substituted alkenyl.

12. A method of regulating plant growth which comprises applying to a plant an effective amount of a plant
growth regulating compound of formula (I) according to claim 1.

Claims for the following Contracting States : AT, ES

1. A process for preparing a compound of the formula (1)

1

W CO,R

l 2

C
x>
Ncu (1)

¥ ?2

SR

and stereoisomers thereof, wherein R and R2 are both methyl ; W, X, Y and Z, which are the same or different,
are hydrogen, halogen, hydroxy, optionally substituted alkyl, optionally substituted cycloalkyl, optionally sub-
stituted cycloalkylalkyl, optionally substituted aralkyl, optionally substituted aryloxyaikyl, optionally substituted
alkenyl, optionally substituted aryl, optionally substituted alkynyl, optionally substituted amino, optionally sub-
stituted arylazo, optionally substituted heteroarylalkyl, optionally substituted heteroaryloxyalkyl, optionally sub-
stituted acylamino, nitro, cyano, -OR3, -SR?, -CO,R¢#, -CONRSRS, -COR?, -CR8=NR?, -N=CR1°R"1, -SOR2 or
-SO,R, or any two of W, X, Y and Z in adjacent positions on the phenyl ring, optionally join to form an optionally
substituted fused ring, ether aromatic or aliphatic, optionally containing one or more heteroatoms ; R is
optionally substituted alkyl or cycloalkyl optionally containing a hetero atom in the cycloalkyl ring, optionally
substituted alkenyl, optionally substituted aryl, optionally substituted aralkyl, optionally substituted acyl, or
optionally substituted heteroaryl ; R4, R8, R¢, R7, R8, R1? and R, which are the same or different, are hydrogen
or optionally substituted alkyl, optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally substituted heteroaryl
or optionally substituted aralkyl ; and R®, R12 and R* are optionally substituted aryl or optionally substituted
heteroaryl ; which comprises :
i) treating an a-ketoester of the formmula (11)
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1
W COZR

. cl
o

with a phosphorane of formula Ph;P*-CHSR? or with a lithio-species of formula Me;SiCH(Li)SR?, or

ii) treating an enol of formula (lif)

w CO,R

with a thiol R2SH under acidic conditions, or
iii) treating a p-alkoxyacrylate of formula (IV) :

z o

with a thiol R2SH under acidic conditions or with a thiolate R2SM, or
iv) treating a B-chloroacrylate of formula (V) :

w C02R1
o] ]
X
Y CH
z {

with a thiolate R2SM, or
v) treating a B-sulphonyloxyacrylate of formula (V1) :

(11)

(III)

(v)
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1
W CIOZR
X
¢ (VI)
Y CH
: L
OSOZR

with a thiolate R2SM, or
vi) eliminating the elements of the thiol R2SH from a dithic-acetal of formula (VII) :

W  co.r!

2
x |

m

(VII)

2
CH(SR )2

under acidic or basic conditions ; :

in wheih W, X, Y, Z, R! and R? have the meanings given above, Ph is phenyl, Me is methyl, R* is alkyl,
R15 is alkyl or optionally substituted aryl and M is a metal ion.

2. A process accordingly to claim 1 wherein the compound () is a compound having the formula (1a) :

W CO,CHy

N

Y CH (Ia)

=

SCH3

and stereoisomers thereof, wherein W, X, Y and Z, which are the same or different, are hydrogen, halogen,
Cy alkyl optionally substituted by hydroxy or C,_4 alkoxycarbonyl, trifluoromethyl, phenyl(C;.4)alkyl, phe-
noxy(C1)alkyl, C,_ alkenyl optionally substituted by an aromatic or heteroaromatic group which itself is
optionally substituted or in which the terminal carbon atom of the alkeny! group forms part of a 5- or 6-membered
cycloalkyl group, optionally substituted C, 4 alkynyl, optionally substituted aryl, amino substituted by arylor C,_4
alkyl groups, optionally substituted arylazo, optionally substituted acylamino, nitro, -SR2 or -OR3, in which R?
is optionally substituted alkyl, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
aralkyl or acyl, -SOR"2 or -SO,R"3 in which R'2 and R are aryl, -CO,R# in which R# is optionally substituted
alkyl, aryl, Cs¢ cycloalkyl, C3¢ cycloalkyl(C;4)alkyl or aryl(Cy_)alkyl, -CORY in which R7 is optionally substi-
tuted alkyl or optionally substituted aryl, or any two of W, X, Y and Z, in adjacent positions on the phenyl ring,
join to form a fused ring.
3. A process according to claim 1 wherein the compound (1) is a compound having the formula (Ib) :
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RO I (Ib)

wherein R is hydrogen, C,_4 alkyl optionally substituted by C4_4 alkylthio, phenylthio or phenyl, C; g cycloalkyl,
tetrahydropyranyl, Co4 alkenyl, phenyl optionally substituted by one or more of halogen, hydroxy, Cy atkyl,
C,_4 alkoxy, trifluoromethoxy, phenoxy, nitro, amino, aryl(C,_s)alkyl, phenyl, carboxy, a carboxylic acid ester,
cyano, C4_ alkylcarbonylamino or methylenedioxy, naphthyl, pyridinyl or pyrimidinyl, in which the pyridinyl and
pyrimidiny! moieties are optionally substituted by halogen, trifluoromethyl, nitro, Cy_4 alkyl, C4_4 alkoxy, trif-
luoromethoxy or amino ; and Y and Z, which are the same or different, are hydrogen, halogen, C44 alkyl, Cy_4
alkoxy, C4— alkylthio, trifluoromethyl, nitro, N,N-di(C;_s)-alkylamino, or Y and Z together form a methylenedioxy
group.
4. A process according to claim 1 wherein the compound (l) is a compound having the formula (Ic) :

R CHZ' CH2 (IZOZCH3
C
N\
Y CH (Ic)
SCH
Z 3

wherein R, Y and Z have the meanings given in claim 3 except that, in addition, R may be thienyl, furyl or pyrrolyl.
5. A process according to claim 1 wherein the compound (I) is a compound having the formula (Id) :

COZCH3

c (1d)
Y X

CH

Z SCH3

wherein R, Y and Z have the meanings given in claim 4.

6. A method of combating fungi which comprises applying to plants or seeds, or to their locus, a compound
prepared according to claim 1.

7. A method for killing or controlling insect or nematode pests which comprises administering to the pest
or to a locus thereof an effective amount of an insecticidal/nematocidal compound of formula (1) prepared
according to claim 1.

8. A method according to claim 7 wherein the compound of formula (1) is one in which W, X, Y, or Z is sub-
stituted alkenyl.

9. A method of regulating plant growth which comprises applying to a plant an effective amount of a plant
growth regulating compound of formula (1) prepared according to claim 1.
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Patentanspriiche
Anspriiche Fiir folgenden Vertragsstaaten : BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE

1. Verbindung der Formel (1)

W
X. Fole
—C (1)
Y CH
z SR

und Stereoisomere davon, worin R! und R2 beide fiir Methyl stehen ; W, X, Y und Z, welche gleich oder ver-
schieden sind, fiir Wasserstoff, Halogen, Hydroxy, gegebenenfalls substituiertes Alkyl, gegebenenfalls substi-
tuiertes Cycloalkyl, gegebenenfalls substituiertes Cycloalkylalkyl, gegebenenfalls substituiertes Aralkyl,
gegebenenfalls substituiertes Aryloxyalkyl, gegebenenfalls substituiertes Alkenyl, gegebenenfalls substituier-
tes Aryl, gegebenenfalls substituiertes Alkinyl, gegebenenfalls substituiertes Amino, gegebenenfalls substi-
tuiertes Arylazo, gegebenenfalls substituiertes Heteroarylalkyi, gegebenenfalls  substituiertes

-Heteroaryloxyalkyl, gegebenenfalls substituiertes Acylamino, Nitro, Cyano, -OR3, -SR3, -CO,R4, -CONR®RS, -

CORY, -CR&=NR®, -N=CR19R"1, -SOR12 oder -SO,R'3 stehen oder zwei der Symbole W, X, Y und Z in Nach-
barstellung am Phenylring gegebenenfalls miteinander verbunden sind, .so daR sie einen gegebenenfalls
substituierten kondensierten Ring bilden, der aromatisch oder aliphatisch sein kann und gegebenenfalls ein
oder mehrere Heteroatome enthlt ; R3 fiir gegebenenfalls substituiertes Alkyl oder Cycloalkyl, das gegebe-
nenfalls ein Heteroatom im Cycloalkylring enthéit, gegebenenfalls substituiertes Alkenyl, gegebenenfalls sub-
stituiertes Aryl, gegebenenfalls substituiertes Aralkyl, gegebenenfalls substituiertes Acyl oder gegebenenfalls
substituiertes Heteroaryl steht ; R4, RS, R8, R7, R8, R0 und R, welche gleich oder verschieden sind, fir Was-
serstoff oder gegebenenfalls substituiertes Alkyl, gegebenenfalls substituiertes Cycloalkyl, gegebenenfalls
substituiertes Cycloalkylalkyl, gegebenenfalls substituiertes Alkenyl, gegebenenfalls substituiertes Alkinyl,
gegebenenfalls substituiertes Aryl, gegebenenfalls substituiertes Heteroaryl oder gegebenenfalls substituier-
tes Aralkyl stehen, und R® R12und R'3 fiir gegebenenfalls substituiertes Aryl oder gegebenenfalls substituiertes
Heteroaryl stehen.
2. Verbindung der Formel (ia)

W COaCHy
X o

N\

CH (1a)

Z SCHj

und Stereoisomere davon, worin W, X, Y und Z, welche gleich oder verschieden sind, fiir Wasserstoff, Halogen,
C;.4-Alkyl, das gegebenenfalls durch Hydroxy oder C,-Alkoxycarbonyl substituiert ist, Trifluoromethyl, Phe-
nyl(C4—s)alkyl, Phenoxy-(C4)alkyl, Ca 4 -Alkenyl, das gegebenenfalls durch eine aromatische oder heteroaro-
matische Gruppe substituiert ist, die selbst gegebenenfalls substituiert ist, oder in dem das endsténdige
Kohlenstoffatom der Alkenylgruppe einen Teil einer 5- oder 6gliedrigen Cycloalkylgruppe bildet, gegebenen-
falls substituiertes C,_4-Alkinyl, gegebenenfalls substituiertes Aryl, Amino, das durch Aryl- oder C,_,-Alkylgrup-
pen substituiert ist, gegebenenfalls substituiertes Arylazo, gegebenenfalls substituiertes Acylamino, Nitro, -SR®
oder -OR3, wobei R3 gegebenenfalls substituiertes Alkyl, gegebenenfalls substituiertes Aryl, gegebenenfalls
substituiertes Heteroaryl, gegebenenfalls substituiertes Aralkyl oder Acyl bedeutet, -SOR2 oder -SO2R"3,
wobei R12 und R'3 Aryl bedeuten, -CO,R#, wobei R* gegebenenfalls substituiertes Alkyl, Aryl, C, ¢-Cycloalkyl,
Ca¢ -Cycloalkyl(Cy)alkyl oder Aryl(C4_4)-alkyl bedeutet, oder -CORY7, wobei R7 gegebenenfalls substituiertes
Alkyl oder gegebenenfalls substituiertes Aryl bedeutet, stehen oder zwei der Symbole W, X, Y und Z in Nach-
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barstellung am Phenylring miteinander verbunden sind, so daR sie einen kondensierten Ring bilden.
3. Verbindung der Formel (Ib)

CO,CH 3
RO

C.
\ (Ib)
Y CH

Z SCH

worin R fiir Wasserstoff, C,_ -Alkyl, das gegebenenfalls durch C,_4 -Alkylthio, Phenyithio oder Phenyl substi-
tuiert ist, C;_¢-Cycloalkyl, Tetrahydropyranyl, C,_4-Alkenyl, Phenyl, das gegebenenfalls durch einen oder meh-
rere der Substituenten Halogen, Hydroxy, Cs_s-Alkyl, C;_4 -Alkoxy, Trifluoromethoxy, Phenoxy, Nitro, Amino,
Aryl(Cy4)alkyl, Phenyl, Carboxy, einen Carbonsaureester, Cyano, Cy_4-Alkylcarbonylamino oder Methylen-
dioxy substituiert ist, Naphthyl, Pyridinyl oder Pyrimidinyl, wobei das Pyridinyl und Pyrimidinyl gegebenenfalls
durch Halogen, Trifluoromethyl, Nitro, C;_4 -Alkyl, C4_4 -Alkoxy, Trifluoromethoxy oder Amino substituiert sind,
stehtund Y und Z, welche gleich oder verschieden sind, fiir Wasserstoff, Halogen-C_s-alkyl, C1_4 -Alkoxy, C44
-Alkylthio, Trifluoromethyl, Nitro oder N,N-Di(C4)alkylamino stehen oder Y und Z gemeinsam eine Methylen-
dioxygruppe bilden.
4, Verbindung der Formel (Ic)

R CH2 CH2 CO2CH3

. Y C (IC)

Z \§H

worin R, Y und Z die in Anspruch 3 angegebenen Bedeutungen besitzen, auRer daB R zusétzlich Thienyl, Furyl
oder Pyrrolyl sein kann.
5. Verbindung der Formel (1d)

CO2CH3
ROCH2
C (14)

LN
Y CH

2 SCHq

worin R, Y und Z die in Anspruch 4 angegebenen Bedeutungen besitzen.
6. Verfahren zur Herstellung einer Verbindung der Formel (I) nach Anspruch 1, bei welchem
(i) ein alpha-Ketoester der Formel (ll)
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1
W CO,R
X \ (11)
C
Y o

/

mit einem Phosphoran der Formel PhsP*-CHSR2 oder mit einer Lithioverbindung der Formel
Me;SiCH(Li)SR? behandelt wird oder
(i) ein Enol der Formel (l1I)

W  COsR

L
. (I111)

mit einem Thiol R2SH unter sauren Bedingungen behandelt wird oder
(iii) ein beta-Alkoxyacrylat der Formel (IV)

1
W CO9R

X \

c (IV)
RN
Y CH

Z &
R14

mit einem Thiol R2SH unter sauren Bedingungen oder mit einem Thiolat R?SM behandelt wird oder
(iv) ein beta-Chloroacrylat der Formel (V)

W  CO,RY

o
(V)

mit einem Thiolat R2SM behandelt wird oder
(v) ein beta-Sulfonyloxyacrylat der Formel (VI)
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1
W CO,R
x |
N (v1)
Y CH
z %
0S0,RY3

mit einem Thiolat R2SM behandelt wird oder
(vi) die Elemente des Thiols R2SH von einem Dithioacetal der Formel (VII)

W co,RrY
x |
CH (VII)

¥ N\

A CH(SR?),

unter sauren oder basischen Bedingungen eliminiert werden,

wobei W, X, Y, Z, R! und R2 die in Anspruch 1 angegebenen Bedeutungen besitzen, Ph fiir Phenyl steht,

Me fiir Methyl steht, R4 flr Alkyl steht, RS flir Alkyl oder gegebenenfalls substituiertes Aryl steht und M

fiir ein Metattion steht.

7. Fungicide Zusammensetzung, welche als aktiven Bestandteil eine fungicid wirksame Menge einer Ver-
bindung nach Anspruch 1 und ein fungicid zul&ssiges Trager- oder Verdiinnungsmittel hierfir enthat.

8. Verfahren zur Bek&mpfung von Pilzen, bei welchem auf Pflanzen oder Samen oder auf deren Standort
eine Verbindung nach Anspruch 1 oder eine Zusammensetzung nach Anspruch 7 aufgebracht wird.

9. Insecticide oder das Pflanzenwachstum regulierende Zusammensetzung, welche als aktiven Bestand-
teile eine wirksame Menge einer Verbindung nach Anspruch 1 und ein zulédssiges Trager- oder Verdiinnungs-
mittel hierfiir enthalt.

10. Verfahren zum Abtéten oder Bekdmpfen von Insektenoder Nematodenschéadlingen, bei welchem auf
die Schadlinge oder auf deren Standort eine wirksame Menge einer insecticiden/nematociden Verbindung der
Formel (I) von Anspruch 1 aufgebracht wird.

11. Verfahren nach Anspruch 10, bei welchem die Verbindung der Formel (1) eine solche ist, bei der W, X,
Y oder Z fiir substituiertes Alkenyl steht.

12. Verfahren zur Regulierung des Pflanzenwachstums, bei welchem auf die Pflanze eine wirksame Menge
einer das Pflanzenwachstum regulierenden Verbindung der Formel (I) von Anspruch 1 aufgebracht wird.

Anspriiche Fiir folgenden Vertragsstaaten : AT, ES

1. Verfahren zur Herstellung einer Verbindung der Forme! ()

1

W R

CO
X |
C

2

§§CH (1)

: ?
&r?
z

und Stereoisomeren davon, worin R? und R2 beide fir Methyl stehen ; W, X, Y und Z, welche gleich oder ver-
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schieden sind, fiir Wasserstoff, Halogen, Hydroxy, gegebenenfalls substituiertes Alkyl, gegebenenfalls substi-
tuiertes Cycloalkyl, gegebenenfalls substituiertes Cycloalkylalkyl, gegebenenfalls substituiertes Aralkyl, gege-
benenfalls substituiertes Aryloxyalkyl, gegebenenfalls substituiertes Alkenyl, gegebenenfalls substituiertes
Aryl, gegebenenfalls substituiertes Alkinyl, gegebenenfalls substituiertes Amino, gegebenenfalls substituiertes
Arylazo, gegebenenfalls substituiertes Heteroarylalkyl, gegebenenfalls substituiertes Heteroaryloxyalkyl,
gegebenenfalls substituiertes Acylamino, Nitro, Cyano, -ORS3, -SR3, -CO,R*, -CONRSRS, -COR?, -CR8=NRS, -
N=CR°R!1, -SOR"2 oder -SO,R1? stehen oder zwei der Symbole W, X, Y und Z in Nachbarstellung am Phe-
nylring gegebenenfalls miteinander verbunden sind, so daR sie einen gegebenenfalls substituierten
kondensierten Ring bilden, der aromatisch oder aliphatisch sein kann und gegebenenfalls ein oder mehrere
Heteroatome enthalt ; R3 fiir gegebenenfalls substituiertes Alkyl oder Cycloalkyl, das gegebenenfalls ein Hete-
roatom im Cycloalkyiring enthalt, gegebenenfalls substituiertes Alkenyl, gegebenenfalls substituiertes Aryl,
gegebenenfalls substituiertes Aralkyl, gegebenenfalls substituiertes Acyl oder gegebenenfalls substituiertes
Heteroaryl steht ; R4, RS, R, R7, R8, R und R, welche gleich oder verschieden sind, flir Wasserstoff oder
gegebenenfalls substituiertes Alkyl, gegebenenfails substituiertes Cycloalkyl, gegebenenfalls substituiertes
Cycloalkylalkyl, gegebenenfalls substituiertes Alkenyl, gegebenenfalls substituiertes Alkinyl, gegebenenfalls
substituiertes Aryl, gegebenenfalls substituiertes Heteroaryl oder gegebenenfalis substituiertes Aralkyl stehen,
wobei R®. R12 und R*3 fiir gegebenenfalls substituiertes Aryl oder gegebenenfalls substituiertes Heteroaryl ste-
hen, bei welchem
(i) ein alpha-Ketoester der Formel (1I)

\\ . (11)

mit einem Phosphoran der Formel

Ph3PtTCHSR2

oder mit einer Lithioverbindung der Formel MeSiCH(Li)SR2 behandelt wird, oder
(ii) ein Enol der Formel (lIl)

W cozal
X |
(111)
Y \CH
: b

mit einem Thiol R2SH unter sauren Bedingungen behandelt wird oder
(iii) ein beta-Alkoxyacrylat der Formel (IV)
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\ (IV)

Y OH o ;

§14 .V k]

mit einem Thiol R2SH unter sauren Bedingungen oder mit einem Thiolat R2SM behandelt wird oder
(iv) ein beta-Chloroacrylat der Formel [\Y)

W COZR

W
:

mit einem Thiolat R2SM behandelt wird oder
(v) ein beta-Sulfonyloxyacrylat der Formel (V1)

[

W 02R

i
I
;

SO RlS

mit einem Thiolat R2SM behandelt wird oder <
(vi) die Elemente des Thiols R2SH von einem Dithioacetal der Formel (Vil)

co r! ,
q (VIiI)
CH(SR? "

unter sauren oder basischen Bedingungen eliminiert werden,

wobei W, X, Y, Z, R? und R? die oben angegebenen Bedeutungen besitzen, Ph fiir Phenyl steht, Me fiir
Methyl steht, R fir Alkyl steht, RS fiir Alkyl oder gegebenenfalls substituiertes Ary! steht und M fir ein
Metallion steht.

2. Verfahren nach Anspruch 1, bei welchem die Verbindung (I) eine Verbindung der Formel (la)
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5
N\
7

O
1

'
H
(¥3)

oder ein Stereoisomer davon ist, worin W, X, Y, und Z, welche gleich oder verschieden sind, fir Wasserstoff,
Halogen, C4_4-Alkyl, das gegebenenfalls durch Hydroxy oder C,_4-Alkoxy-carbonyl substituiert ist, Trifluorome-
thyl, Phenyl(Cs_s)alkyl, Phenoxy(Cs_4)alkyl, C,4-Alkenyl, das gegebenenfalls durch eine aromatische oder
heteroaromatische Gruppe subsituiert ist, die selbst gegenbenenfalls substituiert ist, oder in dem das endstén-
dige Kohlenstoffatom der Alkenylgruppe einen Teil einer 5- oder 6gliedrigen Cycloalkylgruppe bildet, gegebe-
nenfalls substituiertes C, ,-Alkinyl, gegebenenfalls substituiertes Aryl, Amino, das durch Aryl- oder
C._s-Alkylgruppen substituiert ist, gegebenenfalls substituiertes Arylazo, gegebenenfalls substituiertes Acy-
lamino, Nitro, -SR3 oder -OR3, wobei R3 gegebenenfalls substituiertes Alkyl, gegebenenfalls substituiertes Aryl,
gegebenenfalls substituiertes Heteroaryl, gegebenenfalls substituiertes Aralky! oder Acyl bedeudet, -SOR2
oder -SO,R13, wobei R'2 und R'3 Aryl bedeuten, -CO,R4, wobei R4 gegebenenfalls substituiertes Alkyl, Aryl,
C._¢-Cycloalkyl, C3 ¢-Cycloalkyl(C4_s)alkyl oder Aryl(C;_4)alkyl bedeutet oder -COR?, wobei R” gegebenenfalis
substituiertes Alkyl oder gegebenenfalls substituiertes Aryl bedeutet, stehen oder zwei der Symbole W, X, Y
und Z in Nachbarstellung am Phenyiring miteinander verbunden sind, so daB sie einen kondensierter Ring bil-
den.
3. Verfahren nach Anspruch 1, bei welchem die Verbindung (I) eine Verbindung der Formel (Ib)

CO,CH,
RO ] (IDb)
& ,
e
Y \ Q§§§H
Z SCH, )

ist, worin R fiir Wasserstoff, C;_s-Alkyl, das gegebenenfalls durch C;_4-Alkylthio, Phenyithio oder Phenyl sub-
stituiert ist, C,_¢-Cycloalkyl, Tetrahydropyranyl, C, 4-Alkenyl, Phenyl, das gegebenenfalls durch einen oder
mehrere der Substituenten Halogen, Hydroxy, Cq_s-Alkyl, Cs_4-Alkoxy, Trifluoromethoxy, Phenoxy, Nitro,
Amino, Aryl(C,_)alkyl, Phenyl, Carboxy, einen Carbonséureester, Cyano, Cs4-Alkylcarbonylamino oder
Methylendioxy substituiert ist, Naphthyl, Pyridinyl oder Pyrimidinyl, wobei das Pyridinyl und Pyrimidinyl gege-
benenfalls durch Halogen, Trifluoromethyl, Nitro, C;_s-Alkyl, C;_4-Alkoxy, Trifluoromethoxy oder Amino substi-
tuiert sind, steht und Y und Z, welche gleich oder verschieden sind, fiir Wasserstoff, Halogen-C,_s-alkyl,
C1-s-Alkoxy, C_4-Alkyithio, Trifluoromethyl, Nitro oder N, N-Di(C,)alkylamino stehen oder Y und Z gemeinsam
eine Methylendioxygruppe bilden.
4. Verfahren nach Anspruch 1, bei welchem die Verbindung (!) eine Verbindung der Formel (Ic)

R CH,.CH, TOZCH3
C
N\
Y CH (Ic)
SCH
. 3
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ist, worin R, Y und Z die in Anspruch 3 angegebenen Bedeutungen besitzen, aufier daf R zusétzlich Thienyl,
Furyl oder Pyrrolyl sein kann.
5. Verfahren nach Anspruch 1, bei welchem die Verbindung (I) eine Verbindung der Formel (Id)

CO,CH

2
ROCH, l
c (14d)

X

CH

?

Z SCH3

3

ist, worin R, Y und Z die in Anspruch 4 angegebenen Bedeutungen besitzen.

6. Verfahren zur Bek&mpfung von Pilzen, bei welchem auf Pflanzen oder Samen oder deren Standort eine
nach Anspruch 1 hergestellte Verbindung aufgebracht wird.

7. Verfahren zum Abtdten oder Bekdmpfen von Insekten-oder Nematodenschédlingen, bei welchem auf
die Schidlinge oder auf deren Standort eine wirksame Menge einer nach Anspruch 1 hergestellten insectici-
den/nematociden Verbindung der Formel (l) aufgebracht wird.

8. Verfahren nach Anspruch 7, bei welchem die Verbindung der Fonmel (I} eine solche ist, bei derW, X, Y
oder Z fiir substituiertes Alkenyl steht.

9. Verfahren zur Regulierung des Pflanzenwachstums, bei welchem auf eine Pflanze eine wirksame Menge
einer nach Anspruch 1 hergestellten, das Pflanzenwachstum regulierenden Verbindung der Formel (I) aufge-
bracht wird. :

Revendications

“"Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, GR, IT, LI, LU, NL,
SE

1. Composé de formule (1) :

W
X Foznl
—C (1)
Y \cn
z ZRZ

et ses stéreo-isoméres, formule dans laquelle R et R2 sont tous deux des groupes méthyle ; W, X, Y et Z, qui
sont identiques ou différents, représentent I'hydrogéne, un halogéne, un groupe hydroxy, un groupe alkyle
éventuellement substitué, un groupe cycloalkyle éventuellement substitué, un groupe cycloalkylalkyle éven-
tuellement substitué, un groupe aralkyle éventuellement substitué, un groupe aryloxyalkyle éventuellement
substitué, un groupe alcényle éventuellement substitué, un groupe aryle éventuellement substitué, un groupe
alcynyle éventuellement substitué, un groupe amino éventuellement substitué, un groupe arylazo éventuelle-
ment substitué, un groupe hétéroarylalkyle éventuellement substitué, un groupe hétéroaryloxyalkyle éventuel-
lement substitué, un groupe acylamino éventuellement substitué, un groupe nitro, cyano, -OR3, -SR3, -CO,R¢,
-CONRGSRS, -COR7, -CR8=NRS9, -N=CR19R 1, -SOR12 ou -SO,R3, ou deux quelconques de W, X, Y et Z occupant
des positions adjacentes sur le noyau phényle s’associent facultativement pour former un noyau condensé
éventuellement substitué, aromatique ou aliphatique, contenant facultativement un ou plusieurs hétéro-ato-
mes ; R3 est un groupe alkyle facultativement substitué ou un groupe cycloalkyle contenant éventuellement
un hétéro-atome dans le noyau cycloalkylique, un groupe alcényle éventuellement substitué, un groupe aryle
éventuellement substitué, un groupe aralkyle éventuellement substitué, un groupe acyle éventuellement subs-
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titué ou un groupe hétéro-aryle éventuellement substitué ; R4, RS, R$, R7, R8, R0 et R'Y, qui sont identiques ou
différents, représentent I’hydrogéne ou un groupe alkyle éventuellement substitué, un groupe cycloalkyle éven-
tuellement substitué, un groupe cycloalkylalkyle éventuellement substitué, un groupe alcényle éventueliement
substitué, un groupe alcynyle éventuellement substitué, un groupe aryle éventuellement substitué, un groupe
hétéro-aryle éventuellement substitué ou un groupe aralkyle éventuellement substitué ; et R?, Ri2 et R*3 sont
des groupes aryle éventuellement substitués ou hétéroaryle éventuellement substitués.

2. Composé de formule (la) : )

w ?OzCH3

X C\

CH (Ia)

z SCHj

et ses stéréo-isomeres, formule dans laquelle W, X, Y et Z, qui sont identiques ou différents, représentent
Ihydrogéne, un halogéne, un groupe alkyle en Cy & C;, facultativement substitué par un radical hydroxy ou
(alkoxy en C; & Cgq)carbonyle, frifluorométhyle, phényl-(alkyle en Cy & Cy), phénoxy-(alkyle en C; a Cy), un
groupe alcényle en C, & C, facultativement substitué par un groupe aromatique ou hétéro-aromatique qui est
jui-méme facultativement substitué ou dont I'atome terminal de carbone du groupe alcényle appartient & un
groupe cycloalkyle pentagonal ou hexagonal, un groupe alcynyle en C; & C, facultativement substitué, un
groupe aryle facultativement substitué, un groupe amino substitué par des groupes aryle ou alkyle en CiacC,,
un groupe arylazo éventuellement substitué, un groupe acylamino éventuellement substitue, nitro, -SR3 ou -
OR3, ol R3 est un groupe alkyle facultativement substitué, aryle facultativement substitué, hétéro-aryle facul-
tativement substitué, aralkyle ou acyle facultativement substitué, un groupe -SOR'2 ou -SO,R"? dans lequel
R12 et R"3 sont des radicaux aryle, un groupe -CO,R#* dans lequel R? est un radical alkyle, aryle, cycloalkyle
en C; & Cg, (cycloalkyle en C; & Cg)-(alkyle en C4 & Cy) ou aryl-(alkyle en C; & Cy) facultativement substitué,
un groupe -CORY dans lequel R est un radical alkyle facultativement substitué ou un radical aryle facultative-
ment substitué, ou bien deux quelconques de W, X, Y et Z, dans des positions adjacentes du noyau phényle,
s'associent pour former un noyau condensé.
3. Composé de formule (Ib) :

C020H3
RO

C.
g (Ib)
Y CH

SCH3

dans laquelle R est I'nydrogéne, un groupe alkyle en C, & C, facultativement substitué par un radical alkylthio
en C, & C,, phénylthio ou phényle, un groupe cycloalkyle en C3 & Cs, tétrahydropyrannyle, alcényle en C, &
C., phényle portant facultativement un ou plusieurs substituants halogéno, hydroxy, alkyle en C, a C,, alkoxy
en C, & C,, trifluorométhoxy, phénoxy, nitro, amino, aryl-(alkyle en C4 & C4), phényle, carboxy, un ester d'acide
carboxylique, un groupe cyano, un groupe (alkyle en C, a C,)carbonylamino ou méthylenedioxy, naphtyle, pyri-
dinyle ou pyrimidinyle dont les portions pyridinyle et pyrimidinyle sont facultativement substituées par un halo-
géne, un radical trifluorométhyle, nitro, alkyle en C; & C4, alkoxy en C; & C,, triffuorométhoxy ou amino ; et Y
et Z, qui sont identiques ou différents, représentent I'hydrogéne, un halogéne, un groupe alkyle en CiaC,
alkoxy en C, & C,, alkyithio en C; & Cy, trifluorométhyle, nitro, N,N-di(alkyle en C; & C,)amino, ou bien Y etZ
forment conjointement un groupe méthyiénedioxy.
4, Composé répondant & la formule (ic) :
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R CH2 CH2 CO02CH3

C

Y Z \g-l

SCH1

dans laquelle R, Y et Z ont les définitions données dans la revendication 3, excepté que R peut représenter

en outre un groupe thiényle, furyle ou pyrrolyle.
5. Composé de formule (Id) :

CO2CH3
ROCH»o 7
RN
Y CH

4

Z SCH4

(1Ic)

(1d)

dans laquelle R, Y et Z ont les définitions données dans la revendication 4.

6. Procédé de préparation d’'un composé de formule (I) suivant la revendication 1, qui consiste

(i) & traiter un alpha-céto-ester de formule (lf)

W cole

X | l

b
Y o

avec un phosphorane de formule

Ph,P*-CHSR?

(11)

ou avec un composé de lithium de formule Me3;SiCH(Li)SR?, ou bien

(ii) a traiter un énol de formule (lll)
W co,rl
x l
_ N
Y $H
OH

avec un thiol R2SH dans des conditions acides, ou bien
(iii) & traiter un bé&ta-alkoxyacrylate de formuie (IV)

76

(I1I1)



10

15

20

25

30

35

85

EP 0 244 077 B1

- 1
W CO,R

X l
c (IV)
x
Y Nex .

rl4

avec un thiol R2SH dans des conditions acides ou avec un thiolate R2SM, ou bien
(iv) traiter un béta-chloracrylate de formule (V) :

Ww  conrl

X
L

™
¥ CH

SadRt

avec un thiolate R2SM, ou bien
(v) & traiter un béta-sulfonyloxyacrylate de formule (V1)

w  Cco,R!

g
‘ (V1)

X
b'4 CcH

15
0SO5R

avec un thiolate R2SM, ou bien
(vi) & éliminer les éléments du thiol R2SH d'un dithio-acétal de formule (VII)

W Co,r!
x I
CH (ViI)

Y N\

z CH(SR?),

dans des conditions acides ou basiques ;

formules dans lesquelles W, X, Y, Z, R! et R2 ont les définitions données dans la revendication 1, Ph est

un groupe phényle, Me est un groupe méthyle, R est un groupe alkyle, R15 est un groupe alkyle ou un

groupe aryle facultativement substitué et M est un ion métallique.

7. Composition fongicide, comprenant comme ingrédient actif une quantité & effet fongicide d’'un composé
suivant la revendication 1 et un support ou diluant acceptable du point de vue fongicide pour ce composé.

8. Pracédé pour combattre des champignons, qui consiste 3 appliquer & des plantes ou & des graines ou
3 leur milieu un composé suivant la revendication 1 ou une composition suivant la revendication 7.

9. Composition insecticide ou influengant la croissance des plantes, comprenant comme ingrédient actif
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une quantité efficace d’un composé suivant la revendication 1 dans un support ou diluant acceptable pour ce
compose. -

10. Procédé pour détruire ou combattre des insectes ou des nématodes parasites, qui consiste & admi-
nistrer au parasite ou & sos habitat une quantité efficace d'un composé insecticide/nématicide de formule (1)
tel que défini dans la revendication 1.

11. Procédé suivant la revendication 10, dass lequel le composé de formule (1) est un composé dans lequel
W, X, Y ou Z est un groupe alcényle substitué.

12. Procédé pour influencer la croissance de plantes, qui consiste & appliquer & une plante une quantité
efficace d’'un composé de formule (I) régulateur de croissance de la plante selon la revendication 1.

Revendications pour les Etats contractants suivants : AT, ES

1. Procédé de préparation d’'un composé de formule (1)

c ,
\CH (1)

Z

et ses stéréo-isoméres, formule dans laquelle R! et R2 sont tous deux des groupes méthyle ; W, X, Y et Z, qui
sont identiques ou différents, représentent I'hydrogéne, un halogéne, un groupe hydroxy, un groupe alkyle
éventuellement substitué, un groupe cycloalkyle éventuellement substitué, un groupe cycloalkylalkyle éven-
tuellement substitué, un groupe aralkyle éventuellement substitué, un groupe aryloxyalkyle éventuellement

substitué, un groupe alcényle éventuellement substitué, un groupe aryle éventuellement substitué, un groupe

alcynyle éventuellement substitué, un groupe amino éventuellement substitué, un groupe arylazo éventuelle-
ment substitué, un groupe hétéroaryialkyle éventuellement substitué, un groupe hétéroaryloxyalkyle éventuel-
lement substitué, un groupe acylamino éventuellement substitué, un groupe nitro, cyano, -OR3, -SR3, -CO,R4,
-CONRSRS, -COR?, -CR8=NR?, -N=CR19R!!, -SOR12 0u -SO,R3, ou deux quelconques de W, X, Y et Z occupant
des positions adjacentes sur le noyau phényle s’associent facultativement pour former un noyau condense
éventuellement substitué, aromatique ou aliphatique, contenant facultativement un ou plusieurs hétéro-ato-
mes ; R? est un groupe alkyle facultativement substitué ou un groupe cycloalkyle contenant éventuellement
un hétéro-atome dans le noyau cycloalkylique, un groupe alcényle éventuellement substitué, un groupe aryle
éventuellement substitué, un groupe aralkyle éventuellement substitué, un groupe acyle éventuellement subs-
titué ou un groupe hétéro-aryle éventuellement substitué ; R4, R5, RS, R7, R, R1? et R1*, qui sont identiques ou
différents, représententI’hydrogéne ou un groupe alkyle éventuellement substitué, un groupe cycloalkyle éven-
tuellement substitué, un groupe cycloalkylalkyle éventuellement substitué, un groupe alcényle éventuellement
substitué, un groupe alcynyle éventuellement substitué, un groupe aryle éventuellement substitué, un groupe
hétéro-aryle éventuellement substitué ou un groupe aralkyle éventuellement substitué ; et R9, R'2 et R'3 sont
des groupes aryle éventuellement substitués ou hétéroaryle éventuellement substitués ; qui consiste
(i) & traiter un a-céto-ester de formule (Il)

1
W CO,R
X
S (II)
. N
2

avec un phosphorane de formule PhsP*-CHSR2 ou avec un composé de lithium de formule
Me,SiCH(L)SR?, ou bien
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(ii) & traiter un énol de formule (lll)

W COZRl
X |
(1I1)
Y \CH
z EH

avec un thiol R2SH dans des conditions acides, ou bien
(iii) & traiter un B-alkoxyacrylate de formule (IV)

1
W C02R

X |
C

\ (IV)

Y OH
Z .
gthi

avec un thiol R2SH dans des conditions acides ou avec un thiolate R2SM, ou bien
(iv) traiter un béta-chloracrylate de formule (V)
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W 2R
X i
Cc
e ' \ (v)
CH
Z

avec un thiolate R2SM, ou bien
(v) a traiter un B-sulfonyloxyacrylate de formule (V1)

Bk
C
CH

15

avec un thiolate RZSM, ou bien
(vi) & éliminer les éléments du thiol R2SH d'un dithio-acétal de formule (VII)

LOZR

(VII)
CH(SR )2

dans des conditions acides ou basiques ;

formules dans lesquelles W, X, Y, Z, R! et R2 ont les définitions données dans la revendication 1, Ph est
un groupe phényle, Me est un groupe méthyle, R' est un groupe alkyle, R'S est un groupe alkyle ou un
groupe aryle facultativement substitué, et M est un ion métallique.

2. Procédé suivant la revendication 1, dans lequel le composé (I) est un composé qui répond & la formule

(la) :

CO CH

Y

et ses stéro-isoméres, formule dans laquelle W, X, Y et Z, qui sontidentiques ou différents, représentent I'hydro-
géne, un halogéne, un groupe alkyle en C; & C,, facultativement substitué par un radical hydroxy ou (alkoxy
en C, & C,)carbonyle, trifluorométhyle, phényi-(alkyle en C; & C,), phénoxy-(alkyle en Cy & Cy4), un groupe alcé-

(1a)

(')
m

U~
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nyle en C, & C, facultativement substitué par un groupe aromatique ou hétéro-aromatique qui est lui-méme
facultativement substitué ou dont I'atome terminal de carbone du groupe alcényle appartient & un groupe
cycloalkyle pentagonal ou hexagonal, un groupe alcynyle en C, & C4 facultativement substitué, un groupe aryle
facultativement substitué, un groupe amino substitué par des groupes aryle ou alkyle en C; & Cy, un groupe
arylazo éventuellement substitué, un groupe acylamino éventuellement substitué, nitro, -SR3 ou -OR3, ot R3
est un groupe alkyle facultativement substitué, aryle facultativement substitué, hétéro-aryle facultativement
substitué, aralkyle ou acyle facultativement substitus, un groupe -SOR2 ou -SO,R*? dans lequel R12 et R'3 sont
des radicaux aryle, un groupe -CO,R#* dans lequel R¢* est un radical alkyle, aryle, cycloalkyle en C3 & C,
(cycloalkyle en C; & Cg)-(alkyle en C; & Cy) ou aryl-(alkyle en C, & C,) facultativement substitue, un groupe
-COR? dans lequel R7 est un radical alkyle facultativement substitué ou un radical aryle facultativement subs-
titué, ou bien deux quelconques de W, X, Y et Z, dans des positions adjacentes du noyau phényle, s’associent
pour former un noyau condenseé.

3. Procédé suivant la revendication 1, dans lequel le composé (1) est un composé répondant a la formule

(Ib):

C02CH3
RO | (Ib)

N

Z SCH3

dans laguelie R est 'hydrogéne, un groupe alkyle en C, & C, facultativement substitué par un radical alkyithio
en C, & C,, phénylthio ou phényle, un groupe cycloalkyle en C; & Cg, tétrahydropyrannyle, alcényle en C.a
C., phényle portant facultativement un ou plusieurs substituants halogéno, hydroxy, alkyle en C, & C,, alkoxy
en C, & C,, trifluorométhoxy, phénoxy, nitro, amino, aryl-(alkyle en C, & C,4), phényle, carboxy, un ester d'acide
carboxylique, un groupe cyano, un groupe (alkyle en Cy & C,)carbonylamino ou méthylénedioxy, naphtyle, pyri-
dinyle ou pyrimidinyle dont les portions pyridinyle et pyrimidinyle sont facultativement substituées par un halo-
géne, un radical trifluorométhyle, nitro, alkyle en C, & Cy, alkoxy en C, & C,, trifluorométhoxy ou amino ; et Y
et Z, qui sont identiques ou différents, représentent I'hydrogéne, un halogéne, un groupe alkyle en C; & C,,
alkoxy en C, & Cy, alkylthio en Cy & C4, triflucrométhyle, nitro, N,N-di(alkyle en C, & C,)amino ou bien Y et Z
forment conjointement un groupe méthylénedioxy.

4. Procédé suivant la revendication 1, dans lequel le composé (I) est un composé répondant & la formule

(c) :

R CH,.CH, ~T02CH3
c
N\
Y CH : (Ic)
SCH
7 3

dans laquelle R, Y et Z ont les définitions données dans la revendication 3, excepté que, en outre, R peut étre
un groupe thiényle, furyle ou pyrrolyle.
5. Procéds suivant la revendication 1, dans lequel le composé (1) est un composé répondant 2 la formule

(Id) :
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\ (1d)

CH

?

Z SCH3

dans laquelle R, Y et Z ont les définitions données dans la revendication 4.

6. Procédé pour combattre des champignons, qui consiste & appliquer & des plantes ou 4 des graines ou
a leur milieu un composé préparé conformément a la revendication 1.

7. Procédé pour détruire ou combattre des insectes ou des nématodes parasites, qui consiste & appliquer
au parasite ou & son milieu une quantité efficace d'un composé insecticide/nématicide de formule (I) préparé
conformément a la revendication 1.

8. Procédé suivant la revendication 7, dans lequel le composé de formule (I) est un composé dans la for-
mule duque! W, X, Y ou Z est un groupe alcényle substitué.

9. Procédé pour influencer la croissance de plantes, qui consiste & appliquer & une plante une quantité
efficace d'un composé régulateur de croissance de la plante de formule (1), préparé selon la revendication 1.

82



	bibliography
	description
	claims

